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(54) TRANSMITTER 

(5 7) Abstract: 

PURPOSE: To provide the transmission reception system in which a 
problem that a transmission information quantity cannot be increased is 
solved when the frequency band is limited in the transmitter sending a 
digital signal and much more information is sent within the same frequency 
band. 

CONSTITUTION: The transmitter 1 uses a modulator 4 implementing m- 
value QAM modulation to allocate data of n-value of a 1st data string to a 
signal point group formed by grouping signal points on a signal space 
diagram comprising the 1st data string of n-value and 2nd and 3rd data 
strings of p-value and to send the modified m-value QAM modulation signal. 
A 1st receiver 23 uses a demodulator 25 to demodulate the 1st data string 
of n-value, a 2nd receiver 33 demodulates the 1st data string and the 2nd 
data string, and a 3rd receiver 43 demodulates the 1st data string, the end 
data string and the 3rd data string, and then even the receiver having only a 
demodulation capability of n-value in the case of n<m when the m-value 
modified multi-value modulation wave demodulates the data of the 1 st data 
string of n-value in the transmitter. 
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(57) [g£j] 

[gag] ^^^^(i^se^if ^e^SMc^oTMi 

[fllfiE] ji{s«61T-iim{iSCDQAM^^fT^a^W 
§§4£,fct) nfficojgl^-^iji:, pffl©^ 2 
tS§ 3:r-*?a£« ^f^-*^ 7-^7 A±©ft^ 

* £ ffl 5 ifc T T ^mfil© Q A M gSlfl^- £ ^{fl" 3 . 
!g 1 §(s« 2 3 T-lia^H 2 5 t <fc 5 nfit©^ 1 ^-^ 

?<j & m 2 gftsi 3 3 t- fctsg 1 5 s - * n t m 2 ^- * *j £ 

!M§«^4 3T-&&l^-*?lJ,.ig2^-*?iJ, g§3 
- * S?t L fcS^ n < m S nfjtt©^l§tg* b ^ §{f 




1 

±£&5mfg©«^£S8£;S-ti-£^liSI5£:, £31(1^ 10 

^V^T, ±l3A£ft^tbTn<if©|gl7 i -*?!j£ s IS 
2 :r-* ?U£A*» U ±§3fs^j££ n«©a*jSl»fc# 
#J U ±§3d-?-,68¥&&*Sl 1 T-^WCSf-^ Kill 
»)&T, ±s3{f^J&P©'F©&<I^£jig2^-*3¥© 

B. 

ft®. U ±l3{£^f!!fc^M^<£^ 1 7 s -* LTO b 
±tB^Bft^fs^*2^-^?iJi:bTji«1-S^i:^ 20 
i: 1" S if 2 I3«©£j£SBo 
[lf««4] ^1t : -^^S'O c ^2^-^^©^^M 

% b < <pjt b?g i ^-^©^esi-ra c t 
&<&mhi-f?>m$im 2 §3*©ei£«Bo 

gt£<5 t bfci-7 MS Sfcbfe*§i§r, ±13«^i:± 
13 I W$> b < {i±l3QWi:©Sg^* s S (5 «:2»gBgStc* 30 

i3«©esi^«o 

«S3ii^ a^SB£*-rs{£&gBt;:;}3i^ ±S3<f^§ 
jft* nttCDM^Wt^W U £-{s^§¥£ n{fi©IS 1 
^-^aifcfcfjfaStfTji 1 7=-*W*W.m U M^AW 
©ip©^* P/ nm<om*t&K. P/nfit©fg 2 ^— * n 

^nut^^-cmz^-^n^mm^. mi^-tmtm 40 
2 *i©5=-* fc«iws£-r s - 1 &&®.t-?z,& 

#S§I U ±BfimMMB9«iB 1 5 s — *7Ui: bTfii£ b 
(s + t, a^^-**J©«^S$!>**sj6S<feofcB$ 
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2 

fc*tt41BjSlfc»*>jE^6<fr&i: IIS*, b < &Qmt<D 
S§Sf£<5i;b^7 bB&Si:bfe*§l§r, ±13{f^,&i:± 
13 lift*) b < «±!3Qf4i:©iig«l* s S <? & »5 

*»-as>ic«iij:a c±iae*jacD±8Be^y-r 

5 A 0_t©<4B € * -fr fc ' t &m £ T 5 n *B 6 
§3tt©e&gB. 

Hf#Bl 1] ff^©A*gl5i:, 8®£&£±I3A;frglS#> 

*iV*T, ±!3A^«^-i:bTnffl©Bl7 ; -^?iJi:, £ 
2:r-*?'J£A£U ±S3e^jSSnffl©e^p{c^ 
SOU ±f3{i^P£^M§l^-*3ftJ©nftt©7 ; -* 

±l3^{f{I^©A^a5i:, ft^^^-^y 
-f7^7Ai±T% Pflt©®^jS©QAMSEW**affll 
-rsiWHStx Ui±;gP*#-rsSfa^Bt343V^^ ±§3 
©^SnfllOfll^jSlSC^tiJb, ^i^-^SPnfit©^ 

/ nfgfflff-^.^ tp/ nffi ©» 2 5*— * 5US3»*JES#*T 

a«u ^i7 ; -^?ij^^27 : - ; 5'?ij©7 :r -^sa:^s 

t^-JKU ±l3®^B5ti^«^5^ 1 ^-^^Ji: bTfii^ 

[i««13] QAMe^S©ff^y^^^^A0± 
fc*tt*KjStE*baEV*flHMlfc Itt* b < ttQttt<0 
Egfflt*<5fcb^7 MSStLfe^, ±S3ff^i:± 
13 1 W4j b < tt±IBQttfc©ffilliA«S d feiffiHtft t» 
froS>l«ii5 t±IBff ^©±83® 7f 
7AI±©fii^i^tfei 1 
1 !3«©ei£^So 

•^y^A0±T-Ptt©ll^©QAMt) b < JiQP SK 
AM* b< (±QP S K«fl{i^hl£SiJt;:tB?J<i-!§£f# * 



3 

[0 0 0 1] 

So 

[0 0 0 2] 

[0 0 0 3] cfT'fe^^^^TVcDe^SCASfiatti 
bT-^iim£:ft/tv^ic-r£&Oo bfr 

&mx&m&mtt) tix o s „ 
[0004] i^^b-rs?is#©sM{c^^^feto, h 

So -©fc&SSlftUiB^CJftbTgfs^X^Aftg 

[0005] hfrisi&mcDm&frbfrtzm'gi, &&&& 
smmb u < iz&i&mz-^oy— tf xft^g-c- tsct 

!B©ffi^-9— bT^©F^©§ff «t) b < tt§&*t©SSl 
tt. M£©iiE:&tt#fifc»gT-;fcS£:^;l5„ 

[0006] ^g^Tstfb^e^^ m%.&r*j 

[0 0 0 7] ftTV^S TVS 

[0 0 0 8] £T7W^TV©*S&i£^3Ci:bTN 
TSC-TVefS«6MbpsCBEiLfcfif*4« 
P SK^Srffl^TDM^T-^Sfbb lo©b5>* 
#>^-T-4~2 0f+^;i/NTSCOTViffltb 

<{±i^^>^;b©HDTV^»^^-s*5S;^^$n 

*feHDTV©Jfe±Scig*St;i: hx 
;i/©HDTVISfel£<s^ft 1 5MbpslfiCf- *££E 
18 U 1 6 t. U < tt 3 2 Q AMtISS4fflV^±SI 
* \ f "5 #5$ # &m £ tl X V i£ o 
[0 0 0 9] *^»Mi5j^SCt^^Ttt31ffitl3g$n 

i!!) 1 f + >^.;i/©H D T VfflStRSCIf + >*;v^ 
iCNTSC©i»^^fflt5 0 d©fc«>, HDT 

v*fioi*3asRfiaH»ctt»^-+>*;KZ)NT s cssa** 

£«ttj^?*fc^fcV^B)gj&#&ofc. NTSCtH 
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DTVCDMSIfcCDlBoaettU Sf£g8©S&tts 

[o oio] &t3i:£&f}£;hT^si£#;£5$;©HDT 

V©jtt±Stj£#5$fci:HDTV{i9ft 1 6QAM^3 2Q 
AMfcv>ofcfl^©I6il#^*©**;tt»bT^Sfc 

jSK^^b-T?)*)©©, ?^tt?l£T * t v*fitt#j» 

<D£oteW!lilZl5^X&£:<W&1fim&Xg-r, TVf 
IB*£<m]rcSfev>&^5a*&IH«**fco-fe. eft 

* ;i/ T VSI©gsi; aiftift i: & *> *>ftft v^ rsmx- % o 
- fc* - efettf&fc® Q AM ^©^sa#^©fi^©{£»*> 

20 ft£Mfcb<tt^S|:r3:&£fi^;&:frofc. 
[0 0 1 1] 

^g^W-r -5 C £ ft gWfc-J-S. 
[0 0 12] 

[RJHSI«fe-*-Sfcto©*aj ±§3B$Jft5Sj&-r 
{^^©fcM^BJt, fi*©A*«iis te*B©#i&£ 
30 «fR©«a6«[fe±l3X*»3&»6©A*e^K: <fc S^Hb 
fs^* b;Ha±t3fe5mfil©ia^ft^?#S^IS 

dB i: aai«*j^* assess* e> & •? ^- * sift ftff 
5^*«k±g^««4©x*«i:v b ;na±-? 

1 fit©{t^,£© Q AMXntiE&IKMt- i«HS £ 
ft 3§<f^g© 2 o©«tfigft;fr LT^S. 
[0 0 13] 

Wffl] e ©«£&{;: ioTA^ft^iibTnfB©^-* 
ftt>o^l7 : -^JiJi:^25 : -^?iJftA±($#s ^fl« 
«©*9ISt J: b;Ha±Cmtt©e*^i*4»o* 
40 Bmfi©QAM^3;©Sia^ft#5. '©mj&©{~^;£ 
ft nfi©«^jS»t^i!l l/C©fi^»** 1 ^-^W 
On^Oftr-i'tBilftt, C©e*jSl»©if©i/n 

^©e^*) b < Htae^js^t:* 2 — $ nzv&r- 
*m*)&xmmM££.*)mmm^t:maii-& a m&ic 
zQms^-f&m&X'Zz. 

[0 0 14] ifcfc, p>m&Sp«[©asiSft«f-oS© 

ft n«©e^»t^M b> ^ i T-tJWDmttvm 
50 w^-r^o »:^K^1-se^P©tp©p/n^©(s^ 
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^tcp/nfiosg 2 w*ttm$-&xigm urn 1 

V»Tttn#©{§^i»*W£U &*CnMM^t 

» i ^-^©^sawwi s. 
[0015] eihoiwci »)26e*«*&©ra-e^ 

Jglbfc^ AMT>5^^fit©«li#g*£feo 

*?|J£NTS CSfettHDTVOfi^^CDfi^TV 
ft^lC, SB2^-*9J£HDTV©B*^4M?©?S«T 

©BIM6#*feoB{I*reB:NTSCffi^ ^«©«M 

d t K. <t *) N T S C £ H D T V© ISO £14 ©& 5 rVZ JV 

i&m& °sm 

[0 0 16] 

[ooi7] Bgitt^rafciseasatB©^?-^ 

ffHSw-r. A*SIJ2i:«-*iaBSB3fcSCB»4i:»e 
95 5 SfeoSKg* 1 fc£«^©^fifc£*ifcA;b{i^£# 

®i[3iss3^<t vmiT-fw, T>^hLW,2?-zm, d 

a , ^3^-*^, D,fcfl«U£iI84fc:.fc>K %m 

©£i§{I^tte;iB&7lcit3A:n«mi 0 testis. 
-©{^ffcfcAxfiSM 1 0 C^TttTV^ 1 1 -CSS 

[0018] £B«t*ttu fcm&&2 1 , 31, 41C 
iOf f2§ii3 3, Sg3§{g«64 3 

fciS&ftS. »lSi«2 3tttr>ft2 2* 

— *?J©<fr#«H;*fU ffi*SI3 2 6 £!)(£*£ *l So C 
©J*&»2t*-^5IJ, ^3^-^^J©a^fg*{i€)fe«c 
Mo 

[0 0 1 9] Sg2§fs«S3 7>rt3 2^b 

TA*a5 3 4 «kow;&bfc{B^tt«fi*3 set d*i 

So 

[0 0 2 0] Ig3§{i$t4 3fft7>rt4 2fr£>©A 
±>fci:A*a5 4 4 fcA (9 «H3§ 4 5 (3 <t *} % 1 t 1 -*?^ 
^2^-^^, » 3 5 s - * 5U© 3 o ©5*— * £ 
4 7 fc: J: ?> - o©^- * # i: & !> ttiaSM 6 «fc 

t>iB*$tVSo 

[0 0 2 1 ] w±©£5Cl^bj£B*i*&©Rl— ©J3 

8hm*©«»&sw-t*k ±a>©3o©s{ta©m^s 
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©ttfleoav^ciogeHrtB&flMR*****:*- £©1$ 

ft C <fc ») — 3©««E»STfttte©a«: S b t * 
©tttlfcJSS fcfciPo&tt©** 3 o©«$8£|5]B#fcHSa!-r 
SCttfUI^&S. 0S*.ttiJ— *ffi©NTS-C4:HD 
T V £jBAHfei££!H D TV©3o©f ^^/H Vff ^ § 
7-^-HDTVfi^Sfi«tf^ i£tt 

*;i/©ffl«ftflf?iWAtt©*Sf»*Kx i^H^fis IB 

So 

[0 0 2 2] £©»£, /J«7>rt*ffl^fc'J>«a« 
©2«*n?ttNTSC-TVfS^&, *f7>r^Sffl 
V^fc^fit«^pJ|g*©§{l#T-{±HDTV{I^§v AS 

T S C©5*S? ^ ;i/T V««ftff -5 7*^ * ^36©KI 5 1 (i 
A*SS 5 2i^l ^-^PhlBia©^-^©^^ A* 

20 6 tJ;t)fe^57Co:i)«I10tlt)W5 8t: 
«fc O^IlFSi^tl^. 
[ o o 2 3 ] g i &mm 2 3 T-fcfc, Jl/j&Stt. 1 
&©Se<g-5fcfMMB2 4lC.fc»K SH^-^JCIB^ 
-rS^-*£«H-rS. PBtirbT, i2Sf«33^ 

^3§««i4 3(±. mi^-twtmtft&vf—tm 

tti**©^* ;i/fi«§fe get- # 5 o 
[ 0 0 2 4 ] T-BU *aJ©ttl|8*1- 5 o 0 2 tti£{s«S 1 

30 [0 0 2 5] A*e^ttA*8IS 2 CX()< #86I3IS 3 T* 
SB 1 7-* Ms ^tm 2 T-fMM^tm 3 5=-* 
f©3o©fy^;HIfCM^ix5. 

[0026] «*awMfe©^*«A**nfe»^ m&m 
*©«***#*£ i f-^?ji^ mm^oTsmi&ft 

£^2t-^ ?ij{§^s BMfe@^©jBiaft!ti£3'& ^3^- 
o©{f^ii, geS9S4©AS©£HA*9 6 l£A;b£ 

ns. iCTftt^»e-5ca-c5*«^jsi©(SB*gaH4) 
40 asig-^fcjts bTM^©ffie^^*> b < fcfcg?K-r So 

XH«4©ifTI±ia*b&2o©l»S«[©#<rfc:JBB* 
£tt©QAMB9&»4. ^HA*S!5 6 1 *» 
&©B^ttSBl AMBWS6 2fc«B2AMBWS6 3C 
cos(27rfet)&*«3aS««SfeS6 4A»&©» 
ii^©d*»— AMBBS6 213 J; D AMBWS 
tis 5C^6JX, fed— o©«SI«[tt7r/2^ffl 

^6 6(3^^>ti9 0° sin (2nrf c t) ©# 

®T*2AMBHS6 3tai6nx ^ttOfitSBSBSS 
fj-fc^ -&fiK^6 5T% i2AM^I«t^$n, SI 
50 eS5fc«fc»)i£e£^fcUTttWj£ilS. ^©^s^e 



7 

[0027] H3©1 6tt©— «fl$J&QAM©<i^;*"< 

Acos27rf c t©^<^ Wl/8 1 i;Bsin27Tf<=t©^ h;i/8 2 
© 2 o©^ b ^©-&J?£^ h ;i/t*^St- 1?.. 0 
£©i§r5E^ Wi/©$fcSg£{§^i:Wrsi:, 1 6tt 
QAMffii6ai,a2> a 3 , a *© 4 fit©JB*I{6 i: b i, 
b 2 , b 3 , b 4 ©4te©iSMSffi©jffi^trt*-C<fct>-£rff 10 
1 6 13CI1 itPST-fcfcff 

&8 3<DC ll , (g#j&8 4©C 12 , if)S8 50C22, 
fl^-^ 8 6 © C 21 © 4 ^©{I-^^ffi-r 5 . 

[0 0 2 8] Cntt^ WUO-ajt:^ h;i/0-b±© 
-o-JgK^^ C 11 = a 1 cos2^rf c t-b 1 sin27rf 

c t = Acos ( 2 7Tf <=t +d7T /2 ) h & & . 

[0 0 2 9] C^tBI3©a[*ffi«±fc*ltS0-ai 
HB©IS*fc-A**~a-r- a= 2 W£'A« -0— b-*H*-B iv -b 
1 -b 2 HSrB 2 i:^*bs E±t^1"o 

[0 0 3 0] H.4©^*'<* h;i/0C^t<t^ t, -&tt 20 

16^rcDlW??St5. c©fe«)SM4bitffl 
titffiCttJ&S-li-ac 4 b i t ©flHRfiai* 1 1 

[0031] H5C2j8a5-c*A*aab&»^©-f© 
-Hawaii DftttM^^r. sau *fi^ra©re«* t 

•ftT^SBx g(S«l©#"eK«IUB^. — US 

to£tt&{t^j&fig©Sgfflt£, tf*4«»«1-J:dJ&:iI« 

*U ^©fS^W©E§SISffi(tltfc«^ 
S««|-T?H:-f©2jaiHI©Wi!iA»H«fca:i), xvU-h 

tfc^T— tttofciiia5©£5C*MIH©E 30 
BC-rscasaSbotVifrftTV^o fct 1 6 Q A 
M©t§£-A 1 =A 2/2taUm^^(DWMifi-mm^m. 

. [0 0 3 2] £T, #f5B§©iJHI* 1 ©»^ 

^^jtct^-sai-s. ^ebT^6 ic^-r<t^ c, 16^© 

{f^fe b < fcfcff ^j£P& 4o©«^St»C4MH b, !S 

i r-^»4-3fflf-^sjf« **©e^»fcgj 
?> st5. oso^i 1 1 ©*&# i ^-^ 

ftlB©£ 1 « ^» 9 1 © 4 o©{!^©^ *,©V%-rtl 40 
A>— 3*3S{B b, 0 1 ©»£*** 2 ^K©^ 2 g^jSU» 
9 2, 0 0©^ SB3ft|R©*3e9jS»9 3x 10 
©«^4*^8©*4fig%£»9 4 % ©tf ©** 4 o© 

e^©tf *» &— o<z>m i %w&'% 2 wottfcjfe u 

TMtRLXmmtZx, »lCl6QAM©i^2r-^ 
>U©2bit, 4ft©7 : -*, 6 4«QAM©S^4b 
it, 1 6{E©7=-*£9 1, 9 2, 9 3, 9 4©M 
ffifs^P©4 ] ©4o©{i^& b < HtBJ(9*^»t:ia 
7©<t^lcgy»3^TS. iJ©ftlSt>W*E«i:«tS. ft 
^©9 1, 9 2, 9 3, 9 4-^©f!l!J^T{±^l7 ; - 50 
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*P©2b i tf 1 — *Cfc»)«$fc£lC&©e>*t5o £-5 
bTSg 1 W© 2 b i t 2 5 s -* BJ© 2 b i t 

«©:r >y **K^s««±ifcft« 4 p s k g<g«n? 

W(Omil 6 QAMgjUrcflSlT*— ^Wi:^^-* 
»©JR#a*«We-SS. 

[0 0 3 3] c«H8C, ^5»J©2 try hi: 

$ 2 5 s —* ju© 2 tr * b ©t y t> ^T«s*-r. 

[0 0 3 4] £©«-&, HD T ve**<KJ«fiE«-4:** 

^fc^jt* i y : -t>m£<mw : m<m*m*) it, * 

2 5*-*5Ufc»*lft*e*feiiJ DiTSii:tJ;!);4 
P S K©§{f i/^^AT-ti^ 1 ^— ^?iJ©N T S Cffi^ 
©Wftft, 1 6 Q AM3£i£, 6 4QAM©§lr>7rA 
T-ii^l^-^5"Ji:^27 ; -^?iJ©^tfSiT-§, C 
tlb&timVT. HDTVffl«M»5Cfc^§5„ 

[0 0 3 5] fe«H9©J:-5te^iSllHBg«S*ffi«fc 

ATofcf* i:T* 4 P S.K^jgS«tt«c 6 A TO © 
ffi*IT*J:V\„ b*>b£A T o£ijfftb&#£> 1 6QAM£ 
3S5di:t-Si:3AToO*t) SfgCjS^iftgT-fcS. 

4PSKS3l«-r«»&t:tt'<"Cx 9fgffl^ 
;Mf— SeBfii:*-*. {Rj*>EBS£b&^T-4PSK©{s 

6 QAM^-HT-^S^tJiS^fUffi^^M 
^. *fc«SI*©ll^*!iU<&S. *Mfeji©J©-&^ 

mT-gzm.tiiwmztiZo c©«td&«ij«iffl«i*© 

BH^^^Att, *M©i3lfI»^A J ti^:-r5.*T-miie<J 
•C5o^V^o W*5 s ^-«'TVfltaiS|»eaftl*J:4PSK 

©sft^^fittanis-fc^^tiT^So — a* 

» bfc&£ tt i ti ?> ©SM*K*±tf 4 - i: tt§«*»© 
IS a:S©Eg® f S fc ©^ mtfe ilV">^.?)o $£oX, 
4P SK ; E-^•©iS^f*^{iMe>■a•'o^V^o 3©fe©l 6 
QAM J E-KTJW»4PSK©e^SS6*»^ £M 
***«£*© 1 6QAMi5Ttf**a* l )M!i:!S:«i 
fc^iffi^ttSc b*V^i:Ple>nfc«M©S:^T•a: 

[0 0 3 6] *%M<D<em.\m 1 O©«tot30#9 1~ 

9 4 © 4 i<Dmm i %£moyie.mitm-rz kciD, « 

W4PSKS1 6QAM*H©aSe«**Tfcr*ClJ:tf 
[0 0 3 7] CiTSMJ6Ki:aHgHi*i:©H«SiP3& 

mm.2 scsfi^tc-o^-tj/i^So 
[0 0 3 8] ^r, ^^^;i/^ft^5 i tm 1 §fl« 2 

3 &-mw*&mmwT\ T-tfcmt) b < 

II5 1li4PS K mmW&b D, ©12 X-WiBMVtz^ 
«QAM©a£g«l*>&AMaESt»i6&l»V>&t»©Tf* 
6. 11 Ai»S 5 2 *^ LTfflBS 5 4 C A*S 
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^6 2o©e*t«-ttTiSi|i«i3as«ft(Si:fflx«-rs* 1 

- 2ffiflW|£H@g& 1 2 2 2:£ip]fta§8£ 9 0 ° {frffltf 
S&£«6:£t?£6^»iT5ft2 - 2*g{44i^lS|5]gSl 2 3 

[0 03 9] :«fflfII^^-7^7^7A5 

± fcf S fc » -ttfcj fc ttjg^ j£ MEtttt fPIBtfS® 
#?i?l$i:£:-=>T^S. — o©#iJ£;bT, 2 56 10 

( 1 1) „ i26ft(oi), m^M. 12 7^ 

(0 0) , ff^l 2 86 (10) kS«Ufe»&*w 
T. £©*&4PSK©J61Sfg*2 3#a»£&5*-* 
6§fsTSfe&»Ctt^*;i/i!!{I#S5 1 ©fcB±r£— JtbL 
±©«tafi6*s5^^nSo Hi 8T-BuB.§TSi:ftl§m 
»23 tfT^^^IIi 5 1 ©{1^6 4 P S K 

wtntm 6 a to t mm-r s t mmmm>m{&mmATo&. 

[0 0 4 0] &£ft l§{i«&2 3tO^T}ifi^5. ft 1 20 

gmm 3 i ^^©i^Mfs^* l < 

i£ftti 51*»^©4PSK ©3§{gM^63fM 1 0 ©tpM 
^1 2$^LT, 'hS©7>rt2 2t5fU «Sig5 
2 4 let ») §«{I^6 4 P S Kff^-fc^TS: bT«§3T 
5. ft 1 2 3 fcfc**, )VmmW.5 1©4P 

SK£fcii2PSK©<i^6Sfsb, v^^TVMii 

t0 04 1]il9|±f 1 S«^©«J5g^D ^ifi 
Ml 2^f,©tM7>Tt2 2T-§fibfe, dfflff^ 30 
JiX^gB 2 4 <t & A^j bfc&, 1 3 1 t 

7r/2|£*lg§ 1 3 2 fcJ: i>«S«tBI[Safta«36«||^s 
*U &*ft 1 ®fflk\im& 1 3 3 fc* 2 ffi*Btfci£[Hl& 1 
34(Ctt), it£bT^5J&###*ffi:£bTtfcifci* 
*U 5 >^amHSSl 3 51Z J AXDy h 
#Jfc**«i:£bTKBiJ;**l, ft 1 ttSffl£lslft 1 3 6 t 
ft 2 ttBlff £E]& 137CJ;t)2 bfcaSifi^ 

tift i =r->?jm*EM 2 3 2 ic «t *) m i =r-*mK.'<gm 

[0 0 4 2] i^T-gfsft^'60 2 0©-<^ FM^I 40 

tf^^'^i 1 5<a« 2 -3 X'&mztim^&. i> v&m 

S^y-f X*»±<*:^aaWS;|fe^TfttBI2 0©1 5 
1 ~ 1 5 4 © 4 o©fg^T-^-a-So 

[0043] b*>u ^HEHtejasBSt'c^'fXfces* 
(s^©^h©$>5— ^©kbjc^ts. m^&frt> 

Mix 3 i: IW ©ft^ t «SiJT- to^-b- 
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- h Clft-CflBIt 5 fc K>tttB¥S«^F^Si6 1 H« 
«fc^o C©^®66 2 A RO fc^ST£o 4PSKOI#g 
«A#©«M3^j&l 5 1#02 0© I 0-a R1 I ^ 
A RO , I 0 — bin I ^ Ako©*M8T jj*-r38 1 #S'J«,:G£ 1 

5 5fcxs«t-5ceaii'^Aft88^ffttt, 
«®©*sfit6r 0 i:i-^,i:, mmtnt>*&?>-%.&± 

tt*ltf^T©^ri»"?g»T!f5. 01 8fc43lt* 
3&<Bff-^©iE«ttSB 1 2 3 © 4 P S K S<£§ffffi 

*§tt> ARotrftSiptC^fl,. -©ji£{I»fig*§ 
fS6A T oi;^»T5„ d©di:(cJ;»3 7'>^^-2 2cd^ 

2 3 tiiTVfM&mm 5 1 ©{g-^anx- §• 3 . *^b^ 

©3EJB 1 6 QAM, 6 4QAM6§fST3*li^ft lgff 
£12 3fcfcffl6i£^6B£T5Ci:#, Kt^s. 
«>i2 5 (a) ©«k-5fcitHS»l# (7r/"4 + n7r/ 

2 ) ©£)S±©{£rmc 8 o©it^§Ea base-rii 

{is 4Sl{g;fr£fc±»)a&3!i£&B£f£So X> 02 5 
(b) ©£-5fcn7r/8©*te©ffiftia±fc: 1 6^©f§ 
^6BBST^«1K@I«B^1IIS1 31C1 6«flS*a 
©*ja&«W£#£SS/S'T-5 d i: K J: t> ffi-i§-j#,;«6&il b 
SfcUPSKSl 6QAM^lif©«M6^ICS 
c:©t&Ai/ (A, + A 2 ) =tan {it/ 

8 ) i:* 5 £ $ izmmm 1 ©it*^6»^ lsmitjik 

«tv>. c c-e Q P S Kit* ^itst^t 
5.12 ©»<l«IO<t^*ffi«*«/*HliB 6 7 ©<t 
o ^{f ^ skiiLm.it (018) ©QPS Kfl^-©«^jSe 
g6AM^©^IS6fi#TSCi:4,T-^So '©^ft 
1 Sfl«6 2 3 ©e^^teS^gB 13 8 tt«^©«t« 
b < &{&M^H{g^6PM, AM^©«ii-r 

So ^bTitiM«^e.ft iT-*mh&mm^&tiiti 
n. 

[0 04 4] 1 (cMU 09©^^ h;i/06ffl 

,601 8©^^^;^ffa5 l©4PSK«ffi36etU 

*A T o<t!)^<t5. tst, 09 ©ft imm<Dim 

^8 3, 8 4, 8 5, 8 6 ®{f Hftt&i&gT^Tft 1 4P 
S KSfg qj|g«jtt8 7 -ixe>©ff-5f6ft 1 5© 
123 T*§{§ bfc»^ CI © 4 o©fi^jSttEI 2 0©§ 
ff^^ h;i/H©»l#SiJiS«tAS. «£oT, ftl^fs 
«2 3tt09©i^8 3, 8 4, 8 5, 8 6©V^-rtV 
6SMbT*)02 0©M^1 5 1 2:¥WrU (11) 

*ttH8t*UfeJ;5t, SliSItt 1 ©ft 1 &mm*j8iB 
9 1© (1 1) , o*t)ftl^-^?iJ© (ll)f$ 
So ft2fepg, ft3^fg, ft4^pg©«^^(5iat bT 
*15 ? -*J»Jtt«»$i'ia. o*»k SBl5««2 3tt 
1 6QAM*»b<i±3 2QAM*)b<fi6 4QAM©i£ 
(fH* i e.©^ft^©aia©7 ; -^^J©-5*>, ftl^ 



(7) 
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c: ©«£i*s 2 5 s -* aw* 3 5 s -* ju©e^tt±T m 

1 4 ©fl*HS^Sl» 9 1 K&^2 tiZtztb&lr- 
**J©e9©fMifcfctt&»***.fe^. b*>b»£&© 

[0 0 4 5] 4>u «M©«MM&©m*ifc:JKJW i fcv'>& 
m 9 © j: a fc«#©«^a*re**a©-«® 1 6 ~ 

6 4QAMT-H3^T-§So bfrU fu&© £ "5 £ife±e 
££:SiV\ ^Me^T-tt^M©»fitftf^.Si:II^±tf 10 

a* b ^o-c*»©*m§i©aj^Ps 

^i:*HSm©S*©l!S^?>3IMtli^{iS l i^^^^ 
S. c©tt»ttn-5r v h©£T*>±tf3X h#&«¥*rfc 

i^2 0W, ffla&«S-C*10 0W~2 0 0Wgfln?!fe 
tto-C. B9©«t-5J&©*jSl*ffiIB**©l 6QA 
Mf4PSK^eil/J;9i:bfci^l 6 QAM©Sfe 

© 9 fl9©**# ! &fi-e* * . ^4PSK©|1 20 

ttjBSftT^*fSST?tt£ft«tt©Hias»*££:tt* 

b^„ 0"J;L<£4 0WO^rAttt3 6 0Wj&Si:£»J 
[0 0 4 6] ;;T-, #itT**fcW*»C^T©5tfe« 

«t©*ja*st*Wft»ab** t *v>. b*>b** rentes 

[004 7] cftfcJWWCa^SJMPSKtt^hSl© 30 
*C1 6QAM14*f7>rt 

£tf-C4 P SKt 1 6 QAM, !3 6 4 DMA* 

[004 8] 09;tti01 0©<t?CAl=A2J:*:?><t 

i£#T-#£<> c©»64PSK*«(i-rsfc»©tEte 
A(4)&^ KA^ 5tiST'§v 2A 1 2 ©¥S«i:& 
3. ^#©JEBA( 1 6)fc£^ 6T?«Sn?# (A 
! + A 2 ) 2 + (Bi + B 2 ) 2 ©¥:frtg£:&£ = 
[0 0 4 9] 

| A(4 ) | 2 =A i 2 +B. 2 = Ato 2 +Ato 2 =2A to 2 

| A(l 6) | 2 = (A1 + A2) Z + (Ba + Ba) 2 =4 A 

to 2 +4Ato 2 =2 8 Ato 2 



I A(l 6) l/l A(4) |=2 

4PSKfeSe-T5»&©2flS©lg»a, 4fg© 50 



-»«IftSWS«"tftt*^l 6fiIQAM©^fci:T-i£^ 
*«Aii:A,©2-3©Wflt* ; PK>aa3t1-S^i:fc«t!>*2 

&mm 3 3 -e x- s ?> « sio ©*§^ sf§ 1 »«mi* 

9 1 ©tp©«*ja©*fiffi«ttAaTf » *) x 4 P s 
K©«^IBE<t2A»i:lt^SJ:A a /2Aife*. Ai 

- h £W«fc o £ ?Z> £ 2 {SF©£<H©.SMKn i*;^ 
-^(£4{g©§{f^gA s '-&gt>&&. 4{g©g<§f&Jg£ 
*2SH8«3 3©7>ft3 20*gr»t 
£ 1 a© « 2 3 ©^ >^:f- 2 2 ©W£S r » Clfc^t 

2 fgf&t>*> r 2 = 2 r ic-rntf <fcv>„ 1 §<I 

^2 3©T>7^#itg3 0ciftg>SB2£<lit3 3©7> 
t)^2^— *fiJ©^l-i»3. ChSHDTV©^ 

# c f !) 1> is t fttt h d t vmam fcfc+f- tr x #h— ^ 

If* 3. ^TI2§1«3 3S* 

©#*=«* bTJfcJ^. 4PSK©t-KSfe 

©fefttRfiasem^tffti^Tv^sfc^ hi o©a 
1 A a ©jt*c .t *> 4 p s k ommn.t)iztt-r 1 

6 APSK©3HI«*Jtiiiei:*2ee*l3 3©T>^ 

[0 0 5 0] i©»a{b*W-Sfc»»HH^T**i:> 4 
P SKC«SiS«4Sii*^*-ttl (A1 + A2) / 
A 1 ]»fBinftn 1 e4:««-r5i:> ^HfflQAMf 

§d-rs t *©«^jaiiairaiittA a x 4 p s k 
shi ©fg*j&Nue*a: 2 Ai, e*j*iaffi»oifc*tt 

A 2 /2A, "C-fe?.^e»S{fr>^^-©^®*r 2 i:1-2. 
kgl i©«t-5 5fcg8^i:*tS. B^l 0 lttSKa^A- 
^-fff*niei:»2ae«2 3©T>7^2 2fflffir 

2 ©H^**-r<, 

[ 0 0 5 1 ] j& 1 0 2 ^©*§"&© 1 6 Q A 

— *>&%:£ bSSfflftTrfcfc&VV 01 liP^n 16 4 5{gfeJ. 
±ti J ?>bT*>SI2g{st£2 3®7>rt*gr 2 &#S 
if /Jn $ < & "=> * V > i i: # ^ =7 V *> % t> 2> . 

[0052] ^m©«^> mmmti&mMatix a *) > 

«ti 0 3©^t*t. m«^©«*rt*6«*tt* 
1 0 4 fct&ft^*^- 4 fgr-^ 2 g<i$& 2 3©t>^ 

^-* s 2^T-r 2 tt«]5{gtI'&;So dtlfettx ^fflibRl 
[0 0 5 3] .n 1 e* s 5itl'^$V^^i:$:A 1 i:A 2 T•*^ 

n ae =((A a + A 2 )/Ax) 2 55 
A 2 ^ 1 . 2 3Ai 
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mi o*s»#ffle^MHffl©gMifc2A(4), m*Mfr 

5 2 A( 16)^5 4:, A(4)fcA(lB)-A(4)ttA 1 i:A a 

[Aliens 5 {A(i4)} a fc-*-ft«.fcv* 

&££}&© 6 4APSK£iS£ffl^fe09£jjvr. S§3§ 
(S*£4 3fcfc, 6 4IQAMai*Sftl,. 

[0054] 012 ©^ h ;nattia i o ©^ h ;m 

©#§!Kt^aP5 4fii;&>?> 1 6«fcflJiiOS-e-fc*6-C* 
So 01 2 ©Jg 1 ^ffl«J&» 9 lOfffcttd^l 7 

0 5SS»fc b T 4 x 4 — 1 6«©{f^#3FfaigtcffiS 
£*lT03o C©i§-£\ 4PSKi:fflifflttiEifefct5 
fe»^MtBrti©Ai^ATo{c:lS^L>5;{m(i^e>)S;VN. 
SS3g{igg4 3ffl7>rtO*SSr 3 i:lT, J£M> 
&*Hf^n6 4h«Sbfei§-&©r 3 ©{g5, H*£ b 

r 3 2 ={6 V(n- 1 ))r, 2 

01 3 6 4«QAM©^Sr 3 -ai*fgfRn© 

[0 0 5 5] fefiU HI 2©£-5&ffi1BT?tt*25MI 
#3 3fSiUfeI^4PS K©2 b i t b*>«HT-£ 
& V ■>©•?& U ^2, ^3©3o©jljitt^^5;^-y-^ 
£J±, ^2gfsti3 3«»6 4«QAMtI»?.f 

[0 0 5 6] 01 4©,fc3iC3PtJf©M^©40l/— f 
>^5fT -5 c i: £ ± k> 3 o©s«*l©ffi:firtt;iW5fc&-$- 

s . m i ai&g »t t- m.m-r s t , mi 4m&nm*jim 

9 1 1 t 1 — * ?U© 2bitffl (11) ^|Jt) &Xtz 

[0057] s§ i wtamm^jtm 1 8 1 t&m z 

5^-*?iJ©2b i t© (11) $S0>)feTS. »§2IiJ# 
fflfa^pl 8 2Cli (01) 5> $3H£tt@9j&& 

1 8 3 fc (00) 5fg 4 iJ^fije^P 1 8 4 tt 
(10) Srfflti&T&o C©C ttt07 £:i£fflST-&5. 

[0058] 01 5©si i^is©^ v nmzm^xm 

3 7—!? 5U©e^j&Ettfcf¥ b < SMB-*-* 4:0!*. «® ^ 
^2 0 1, 205, 209, 2 1 35(11), ff^ 
202,206,210,214^(01), 2 

03, 207, 211, 2155(00), {g^j£ 2 0 

4, 2 0 8, 2 1 2, 2 1 65(10) Sg3 
5=-*?>J©2b i t©^— *5l£l^-*, g§2^-^ 
fclfcfcbT, 3I^Jl©2b i t^-*#ffi£bT{5£T- 
IS. 

[0 0 5 9] 6 b i t©^-*#^££ttT-&<##gBJ§ 
©#Sti:bT3o©l/^;i/©tSfg©s*SSe**T-> 2 
bit, 4b it, 6 b i t ©M&51ej£»©^— 
G»T?Sb*»4K 3o©pgJi©eMF^©il^tt5*fc-a- 

[0 06 0] ;;t\ 3BJBG2l«F©MjZttftt.&*i 
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[0061] 015iC&5J:5£, if, mir—fji} 
Or-^^l§(|«2 3fSf ^tSfefetlt Ax 

[0 0 6 2] vozm2?-#m<Dm i %s&. «;l«ihi o 
©fs^<& 9 1 tm 1 5 (Drnfrmm^stm® 1 8 2 , is 

3 , 18 4 ©«^fcE»jTf § s «t a £{s^-,£faSBf»5 
[0 0 6 3] 01 5Tfcfc2/3 A 2 £W-«tb&®£-5^ 

10 -r. co»^i 1 wi&um^jiim 1 8 1 ©rtas©ff 

2 0 1, 2 0 2 oe^Mffi*ttA a /6 4:&.5> 0 mz 
S©*4 3 T-Sm-rs«-g-fc:/i;>5?5;gfiji^;b^-5ft 
#1-So £©*§£\ T>^:>-3 2ffl#M15r 3 4;bT, 
<i5>B&3t{f ^^;u^-5 4 P S K^^^;i/^f-©n 0< , 

r 3 2 = ( 1 2 ri)V(n- 1 

C©y77l±I16©«2 2 1-eat5„ «*«jjSt2 
2 2, 2 2 3©«^4PSK3HBai*;b^— ©6flgfCD3i 
{fjn^U^-tfff e»tltl«8(g©*g©T>7 i ±T-, * 

20 tz9te(Dmmx-*ji*?-tee>6{g<DT>^±x-mi. m 

tz&b 

r 2 2 = (3r.) V (n-1) fcjfct) 

ffiiS2 2 3©idtC^T^2Sd^3 3©T>7"^-3 2 

5*t <t5*S^?,„ 

[0 0 6 4] ^OiotllOSix 
^i/^— #/.h;*^IBtt* 1 t*—* ait SB 2 ^-*?iJ5i£ 

30 i &mm 23^2 se« 3 3 (D&m?-* 5*& 

£fc3fcgt-£:it&<J«3^-*aJ5S.S 
C 4: #T- § 3 £ v * 5 R Jitt 4:3BMte©W® ©^ § &5&m 

[0065] *r»2»g 
^ 3 3 p,^s o mmcom 1 §«a 2 3 r 

1 ©/^^v^r>^^-T•5 ^ ^^;^Ji^ftS5 1©4P ski 
mm^&vmmm 1 ©« 1 ^-^n^mmx § s <t 3 tc 

K3£bT<&5©fc:*fU ^2gM^3 3T*(±iif§^l© 

01 Ot^bfc 1 6fii©e^o^t)^2^-^^J©l 

-^5»Jfc-&fo#T4bitoe*ftfBH"CS5. d©» 
-&A1, A2©Jt^3g|{f«|fc: < t USfeS. CI©^-^5 

02 i<Dm.mmm^>2 3 1 t?w^u tftmaetcHfii^ 

[0 0 6 6] 0 2 l©Sg2§fs«£3 3©7D <^^0t N 
01 90il§I«2 3©rny^E|H:S(fp|t«j«T? 
J&S. S^M, $f7>rt3 2*s 7 >^ : )-2 2 £9 

(l^^g§gt©®V->{f^-5#S'JT-§i.o ^^3 
50 5 ©F«3^C^$lJffllSP 2 3 1 , mi zr-* &m&2& 2 
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3 2 h%i2 : f— *?UB£SB2 3 3£fcOo ^l^giJHi 
@B1 3 6fcfc^£l 6 QAM4tSt5fctoAM«li 

3H/-<;i/£:±g-2fit©H{S£*>Oo ##g0.B©*g-&s 
»16QAMfif0fefe, H 2 2 ©{f^7 WH2© 

TH ae *a^-fbUt^.P->^— frFi&btZt, 02 2 

TH 16 = (Ai + Aa/2) / (A 1 + A 2 ) 

[0 0 6 7] Z0QA1, A2*l<liTH 16 W> ^fit 

£a©ttm©asHff4Rttx sis^ i «t ») * i "r-fm 
(Dfpiz^/sbxmm ^tis. *fcm^*Jfflia52 3 i#§{t 

[0 06 8] 12 6$fflHT>>7h77^^-A 1 /A 2 

H2 6©*27*-*?US£*2 3 3*»e>©fcW 
(g^-&«8aStJPiJBS 2 3 l £ 7 -f — ;i/ K/t y 7 l/t^ 20 

— U — hCMSl&.lrDCW h 7 77* — Ai/A z %Uffl 
t5^kt: 1 t!)«3SS«4 3tti'7h7ri'*-4A 
i/A 2 £«§3L&<T&mrfc©llE&*MS#£fc5o * 

fc»e*ttAi/A a &»$j&B**&< fe t>ej£^s#it 
mmmm\Bim2 3 i^^u-23 1 a 

£&Oo TVK£©^>*;i^fcfi&£U§l^ o 
it)y7h Jt J ?'{s^^lS J ?»|H]^;i/-^S:I3mblf u^e© 

^>*;i/£§frr?>i:^ -©{t&Bftpm-r-titi 

DMPaKSBrrSfc^-SSMl****. 30 
[0 0 6 9] CCaWm^lBCi^, 8 2 7 s -* 81 
©«WHtH!ti:«e4. WTx (02 4) ®7D-ft- 

[0 0 7 0] (OlWftiW&ft&v^^^fc^yra 
1 3©4PSK0l^M7,r'v73 0 1 ©Ml 1^—7 
M©«IliT-i5. fCT, 7f9 7"3 0 2tf lr- 
^5»JH^SB2 3 2TJ»e>ns«WW«ft(MI«»l»2 3 
1 fcaSS. «^$lJ^IgP2 3 1 tt^r»73 0 3fmtf4 
Xtt24^Tf73 13©4PSK^b<ti2PSK 
Of^ffo. NO*:?)Xr'v7304T-mtf8Xttl 40 
6££77 L >.y7'3 0 5^(51?. N0£0g^i±7f5'7 , 3 
1 0-v(Rldo 77^7*3 0 5T-fcfcTH8i;TH 1 6 ©St 
HC*fT -5 o 7f^73 0 6 T*«HSlJfflIgi5 2 3 1 liAMI 
il©Bi{iTH 1 6 1 ^SUfl^IelES 1 3 6i:S§2!$SiJ 
B£H]SS1 3 7£jat»K 7r^73 0 7, 3 1 5f» 
1 6QAM©«^i:^2^-^?iJ©B^* s *$n?)o 7 
r^73 0 8-ex7-l/-h* 5 fii'^$^ 38V>*§-& 
l±Xfs»7'3 13!:i!3, 4PSK«Mfr&o. 
[0 0 7 1] *fc£©»^ H2 2©i^8 5. 8 3 
ttcos (wt+nTT/2) ©AflLLCfeS*, (t^jSt 50 
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8 4. 8 6li£Z(Dl%g.±lZti:^o fe-?Xm2 l<Dm2r 
-*FM<£& 2 3 3 «t »> 13lAf2f 
-^W©JR»*5aSUl«HRft3aSt)«^8 4. 8 6©7-f 

[ o o 7 2 ] as 2 ?-*nimm^mti.w>&*:m%. it 
asm i i 5*-* i d ? yvm^ 

%mXK)K.i&^ TO 3. d ©fs^-C J: »5 g 2 7 s -* iF>J# 
mS3T-t&<T£K Hr-^^t-t)19jS8 3. 
8 5#fc*>3. £©£©> «SI«iB^iaiSl 3 1 

[0 0 7 3] *Ki£fl£Sl =fc*K H2 3CiSn3ft« 
JB6 4QAMOg9jHae)JlT*fel^, 124070 
— hfcBISi:^^^ 7*3 0 4T*m#l 6T-=fel'«#' 
HK**l7f» 7*3 1 0-em#6 4tlWf:i'^$ 

*u 7^>>73 1 1 X'mmmm^fcttT:te^Wi-&. 7 

T'^73 1 2 C^Tiigf 6 4QAMB#©<g 

- - - 

TH 64 = (Ai + As/2) / (A 1 + A 2 ) 

[ 0 0 7 4 ] jb 1 wiftmm^&m 1 8 1 ©^t* 

^ffl©ffi«l*A3i:1-5fc> 8 1 ItfMRKs^j&i* 1 8 1 
£SB 2 BMMf@^jft& 1 8 2 ©gggtfct ( A 2 - 2 A 3 ) . 
a^-fb-TSi: (A 2 -2A 3 ) / (Aj + A 2 ) t&2>„ d 

d 64 it d e 4 #sg 2 3 3 omm 

7jT 2 fci.TT* #S'J-£-§&V\> C©*§-£i\ 7 7- 
-y73 1 3Tf*l(JrU d M *HR*£«Hfl.T?*ftttX7 ! -y 
73 1 3©4PSK€-KCA5. 7 tB!ll6H£feS*£' 
»7t^773 0 5 ^|6JV\ 7fy7"3 0 7©1 6QAM 
©«SI$rfT7. 7r>v73 0 8T*X7- b— h^tV- 
Xff 73 1 3©4P SK€- KCASo 
[0 0 7 5] £©»&, i£{l#U#0 2 5 (a) fcjjVT 
«to«:M^©^8QAMffi^SSI@-rn«, <£T© 
e^tfcos (2;rf + n • tt/4) ©ftflLtCi&S 

fcg 1 7 s -* J»J© 2 b i t (4«^t- §^ m 2 §{tm 3 3 
Tfcdg 2 ^-^JU© 1 b i t #S£T-£, -grft3 b i t 

[0 0 7 6] ft(:i3§Ii4 3t:out^?>. 12 
6ttH3§{1^4 3©7D^70T-s H2lOJ82gg 
^13 3i:SSH]CfilJSKi:«:5. jtdjStttSBST*— *5»JB 
^g)J2 3 4*^jD$nx^Sc:i:i:msUB^[i]gSic8tt 
©HS'J|g7J* s $.?>-i:t$)?>o 7>rt4 2©$gr3 

SSWa^ ^J^.«3 2tfQAM J f>6 4fBQAM**^T- 
15. ^©fc©^ 6 4<iiQAM$ailt-2.fc©, IS 11$ 
S'JH£@8S1 3 6(±#?{s^-?££*fU 8fi©l^-<^4# 
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2>o d©?*> 1 ottOOfefe lo©g>K£fci:3o©Hfil 

[0 0 7 7] 02 7©ff^X^-X^T^^At^f 

[0 0 7 8] 02 7£^Tr,£dC3o©IEMft;£*l£Bg 
ffi, TH 1 
[0 0 7 9] 

TH 1m= (A^Aa/2) / (A! + A 2 ) 
TH2e4= (Ai+Aa/2) / (A, + A 2 ) 
TH3 M = (A 1 +A 2 -A 3 /2) / (A^Aa) 

[0 0 8 0] C©H«t«tt), tftffltftfcUfcSfgfs^* 
AM8ffl|-r4Ci:ti5 x M2 lxmrnvtztglT-f 
?U i: SI 2 — ^?UtHfllK:bT^3^— * ?(J © t^- * # 
«H;**xS. H2 3©«t-5tSB35*— ^Wtt0Sitlf*l 
lU^fJfS^ 1 8 1 201, 20 

2, 2 0 3. 2 0 4CD#JMCfc 4«ot»)2bit 
£:*lSo do L-T6 b i to$ i3^6 4fSQAM©« 
^#qJt£i:&So 

[008 1 ] z<Dmv>i£mmm&2 3 1 1 =r—9m 

9, m, A,., A 2 , A 3 ©fi#fc>A>£©-e-?-©g§fttTH 
1 e«£ T H 2 s *i; T H 3««SSH|C LTSg 1 ^iJS^Hgg 

1 3 6fc$B2M3US£l3B&l 3 7 »6 4QA 

M««*aet[K:ff -5 - t^T- ^ s. c©«-&«ssm«t 

>y;U*s*>^-=>TV^-S©T*t ! FBl$nfegM# U 
A» 6 4 Q AM £«HT- SSet^ <fc 5 5 C £ T S 5 . 
H2 8ttX£6 4QAM©«g3#J»g&2 3 l©7D-f 
■V— hS^-T. (i24) ©16fflQAM©7D-f-t 
— hfc»-5riWD*fcHMI*-S. B2 8©Xr^73 0 4 
±D^r» 73 2 0(Cfet)m=3 2&£>;^>y;r3 2 2 
©3 2(|QAM^«at2, 0 N0fc£;* 7^:73 2 1 fm 
= 64 *>J|3|SiJ Us ^r'y73 2 3 T" A.#RS«filT*» 
£lf£T-§&^&«>, 0 51C|p1V\ 02 4t 

|5)C70— 7^-hC&>?, MJ1 6QAM©tI5ff 
&-5o :CW!»73 2 3CMSi:, A 3 *s|§^fitW 
±ft£*^:r3 2 4 T-W{B©H-|?£ffv\ ^7^73 

2 5t^l, S§ 2 gfsS'JS^IslS&'N 3 rsOHfitsai v ^ 
>>73 2 6T»6 4 QAM©|f££fTV\ * 7^7 7 3 

2 7fil, 16 2, ^37=— *©W££fTV\ 7.7^7 7 

3 2 8T-^ — b-h#*gtfftf£;*7^7 73 0 5 CIS 
VM 6QAMfcW*LT/J^ttft«6 4QAM«SJ§|JI 

[0 0 8 2] CC1T-, «Wfc*S&«iS«B£35rSefc:o 
^Tj£^S„ #$BU3fcJ:£ffJl 6QAM^, $16 4QA 

m©ss i t*— *ju& 4 p sK^mmx-m^^^t z ?> 
iz&mo—^tfi&Zo c ©*§•&, ®s©4 psKgmm 
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[0 0 8 3] ##8ti§ 2: UT 2Sy©£5S#;fc 

So is lo^scti—saayao *m>:«j c (2n-i) 

7T/4©^|fi±©«^Sjtl-S^ffiT-$.5o ^2©^TSC 
{in7r/8©^S±(CBSliS, £T©fM^5-,££gBgL&{s 

[0 0 8 4] S!-©;£?£(±, 03 8C^bfect-5C4^ 
©;£S, 7r/4, 3tt/4, 57T/4, 7tt/4©^S 

±£fc&flrejfttt*.ae9A8 3, 8 5©{t^-£i£s 

10 B#, 03 SWitfid^-©^^ A^* — MOW-f' A 

*d >v bp4 5 i©-5*#Mii-e3s-rm^fl<jtja6e.*ispi 

^-fA7D^h45 2, 4 5 3, 4 5 4, 4 5 5 £<fc 

s—scSBUcas-r -eit, £©»ie8*(c 

jfc-f ±B3£K±© 8 o©©^£©e£©7> ^ o©{g-5f 

a§{g-r s o *tu&M*<D& -f a ^. d y h x- &&m<Dm^& 
t»^aJ4 9 9izmwvxmm-?z><, 

[0 0 8 5] C©®^©i£flfi-5f©F*|g:£0 4 1 
20 t$e,i:pb<lini:|Bii^-f AXn<> h4 5 2 V 
4 5 3, 4 5 4, 4 5 5 Sr^tf^'f A^D<> hP4 5 1 
ttlo©^{S^-^?iJ4 9 1, DnSmfTTSo 

[0086] z<Dm^iz&mm*4 $ >7<Ht*g©Miyc 

So 

[0 0 8 7] — #7*— ^?U4 9 2©7 1^ — A©7nllgP^- 

fctt. s-e^-r(Riw«^4 9 3 #$> i> d^tt^ax-^-r 
30 mm?j y htz\+x-mi&£tix^z>o z<om&tz 
.t u ±ie©JKii?ftB^ffl©atB«ffiA s ^ < a s ©t- 4 p 
s k ^mmcomm^w^mmiz u^t>^<T-§si:^ 

[o o 8 8] z<Dmmmm4 9 3(±, si, S2, S3 

X*7Ti-tmm&4: 9 6, 4 9 7, 4 9 8, ;© 

sp^-ctt, mm<Dtz!b(D3.-—? r 7— F^mi&ommm 

^gSP4 9 9*)fet), d©4"(c«i, t£*llBjK8*-f a^.d >^ 

h ©IBgraB3©««-?>Eg^SiJ©t»«^F©«^#Aot 
40 V^o 

[0089] {&mmm? ^axd.v h©««©e^tt 

^©tiffl U t. * V ^ fc tbSkm^tS: 4 P S K Sfg «t? 
4>B^T*tSfe», {Sffi|5j^a5Eg«^I T ©rt§{ifil 

[ 0 0 9 0 ] 0 4 1 ©|l]Wffi^4 9 3 ©&tC«Slt»«gB 

5oi7f^fet), aeB^fiaQAMe^tRw-rsfcstifif 
s^x v is *)\, k 1 111- s $g*s A o T ^ S . 
^©t»^(i^feQAM©a^cas^©T, 04i©i5i 
50 sb«w£5 0 2<D£?izmmmi!ii<D$>tz'iM.mmm5 0 2 s 
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[0 0 9 1 ] 04 2ttTDMA^Ci!)A-7 h#© 

m^r*mz>t%-£<Dm^mwmT-&z>. 04 itom^t 

t=-^iJ4 9 2 N Dn£ffe©^-*^J£©fg£#-K* 
■f A 5 2 1 *«ttlt6nH £©J8IH|fK lllfttli$ 

»©|5]#ig|5 5 2 2#Stt£ftTV^. iOWBg* tt^iB 
© (2n-l) 7r/4©{4*B©{i^b*>j£f§£*vS: 
f o T 4 P S K 0ligT t-iSt f § 5 1 

zsisXTDMAttX'bmm&vmk&msiifi-Bsmt 10 

&£o 

[0092] xizmi 9 am i&mm 2 3 ommwimsL 

#S£o^T04 3 £04 4£ffl^Tpb<j£^3o 0 
4 3£;fc^TA:frbfcg{t{i^fciA#0&2 4£A»K 

RM8t*tt[niB5 4 i -e ra»ffl**sixfeawe^© l o£ 

tt5*l3SS5 4 2{c^?>ntB^^n^ JSl^-^JUtfW^ 
£*iS. Jftai^-f 5 >^JWIh]SS5 4 3f04 1 ©&*| 
9Mmm*NM*±9*4m!l&*iK -if©*-* 5 > ^T- 

(2n-l) 7r/4©te*B|E0J8^©fI^#AoT< 
t>*D» BI4 4©J:-5«:lffl^fl<J«:fifcffllniaBft!l»«-95 6 20 

i tfSfen^. «ae^{±jft<siass5 4 5 ca&n, 4 

«te3ftT*»*»£«OT@tt5 4fciSS,i'lS. 04 4 
©fs^5 6 2©,fc?fcK©{4*l«$g5 6 3 ©fg-sfii^ft 
JSl*©S^**tr. *-f$>y*-V— h5 6 4ffltf©M 
ttCwfJi-SC (2n-l) 7r/4©ftffl©{i^*>C> 

2>o z.ti&timmmmm*5 6 4*«^T*a&«w± 

$OTHIS§5 4 4£«fc»K •y-^ryj'^'-rscfcCfc&tfc 
ffl»*©^5 6 5tf#e>ttS. cn$rt»->7''J 
^FtSCtfcift, J?r^©ffiffifi*5 6 Bimbtl 30 
S, C©(M#{i;i/— 7"7-f 5 4 6 5:®?), VC0 5 
4 7 ft* HW8t*8EllB&5 4 1 C 

j£*>iiSo £-5 bT03 9<OWmz^i.oU (2n— 
1) 7r/4©{4ffl©M^* s tt£B^ix?>. C©fl*f£* 
C4^*£fc£»)lEtt&aB8«#B£T&*. d© 
G&s «&©{S*g#IS££tlS#04 1 ©HMOS 4 9 6£ 

[0 0 9 3] H4 0©J;-5KSEJB6 4QAMOT*Si8 
-tZWj'S. B&BS (2 n- 1) 7T/4©ffiffi©tSWlT9r 40 
ffifflPMflflMM 7 1 ©4>©«*ji&te*tLT©*ffi*IH»l 
^A^D^45 2, 4 5 2b*ft2MI«ltt3aSS. £ 

©t toiim© 4 p s k sear- it v> 

4PSK©S&1S®«2 3Tft> *%lil§©ttt£&ff 
[0 0 9 4] eH±tt3^*^*3C©W»*ll*il»*fll 
[0 09 5] 045 tt#&BJ3©^£lS#5£«i2li£«£l] 50 
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ES*^r. A*E8S2 4*>£©§<§{s^tellJ8tfc?£I]8S 

5 4i£«t>)> mmm^&m&znzo mimm 

mm 5 9 1 fc£&3K£ft&A*«-5tt4«ffi£'HS5 
9 2 fc43VNT±IffiMHS-9fc:J: »>&iMt£feS&£&4l* 
fc&£o J8£t&IS£{&!ffl[I]S&5 4 4 Sr31i®T-&fc±§e«S 

a«e*ttx ffi*ajt«s5 9 3fcastns* -^vco 

5 4 7*&©B^&tttt£2SJ£|B)lft5 94Ci!), 

seaFfu w&itwad 9 3 1- Bu^©is»xsii»3ii«e^ 

iibTVC0 5 4 7Cft^n, §{tJ®>£$ti:|5]ffi*B© 
«aS*4 | B£3ft.&. d©»^ a4 3C3^^7M 

4 3 8:03 9©#*ST-^b;fc^©{i^j&©«*©{frffltit 
fg*-9->7"U >^^H±^©T* 1 6 QAMT-fe 6 4 QAM 
T-*k fg lgftgl 2 3©4 PS K©^lSi§T- 

[0 0 9 6]»:C, 1 BMI&Ij w&k&inaz-r 

-ia*©aifittw-t*t -0-4-6-{c-^ 

•t&5£.£Ml 6 Q AM©{t^i5£n7r/8©{i*gtcl2 
SbT^I3:fc<klft£{l£fT&do 01 9©|gl£<f«82 
3©^T-t±, 04 8£^-r«fc-5fc 1 6 31<Sia^6 6 1 & 
&03^^^§y©Mj£}!£B£[Hll& : £:fflV' 4 .5 d i:£ot t> N 
5. 1 6ilfg0E&6 6 1 ££»K 04 

6 © <fc o & n tt/ 8 ©tfcffl©e-5jSU£SS 1 #l3§£ ME1 & 
n5fe»;i/-77-fM 546i:VC054 ltiDSB 

So 

[0 0 9 7] *t 1 6M«0IS©«fiK^gttB^-rs o an 
«-^-A i e>#PtHlS& 6 6 2 i:M(H]S& 6 6 3 £ «fc »5 % |Dfl», 
H«*&f^ t> > JHflgg 6 6 4 T»W-&fc>-B-T c o s 2 0 
£o< So it*f^6 6 5T-(ots i n 2 0£o< £„ 
C*T,£>£?gS:§g6 6 6f*»U sin4eS-3<5„ 

[0 0 9 8] sin25i:cos204>^, b 
T\ ffl@S§6 6 7^0g&6 6 8 tmmme 7 0(C=fc>) s 
i n 8 (9 So < S„ lOBSS 6 7 1 £M!3g§ 6 7 2 

& c on 8 6*-z>< S. ^Lt*S^6 7 4{Ci 
Dsinl 6 6»So< SClhtJ; & 1 6®fg*s T -g 5o 

[0 0 9 9] jy.±©J;5& 1 6it{g*^ilc<t t), 04 6 
©.tp^fi^EgSbfe^l 6QAMft^©£T© 
©^©«ai*S«fS©« ^SfiSin-r S c btcB 
a -5. 

[0 10 0] ^fe04 7ffi<to*SI4bfet)fJ64Q 
AM<I-!-©ffi}£&&li£f§5* s , ^ < o*»©ff9^tt 
(5]^^4 7 1 «f:?3e ; F•r^^TV^S©T^ ag=3B#;n5- 
l^-h*sjfATbSao 

[0 10 1] ^©^hLT2o©JSi!)Sfe5-„ lott 

isiwis^S: ar *ifcfi*jjsi©e**a6e b^^ c t t- fe 
bo ioti0 3 sx-m.mistz£oizmm*'( axd^ h 



21 

ZmiZ^tT-hZ* 9-i^T.uv Hff4 5 l(D^(Dn 
mt"(l±^vv h©S8IBI«t»t:§*Hit5K"J-n7c/8 0fil[ffl 
©ra»Mfic««*4 7 1x 4 7 1 a^©{f-^£S££-i: 
£«fct>s c©IBIKI4>CiEttC^%J:S£i:* t 'eS*fe 

[0 10 2] ttlOio^lTl 6 3£fg;fr5££«fc ?K ® 
#*§WI«©*JiET? 4 P S Kft«*fc <fc t)^»16QA 

b&»^ SB 6 4 Q AM©«a&«S£B#©ffiffitt 1° 

[0 10 3] W±P b < i£^£:«fc o £#3PJ3©e3$^B 
£JBV>5^i:fc:«k!K 1 -^©miK^T-aa©^— 9 £ 

[0 10 4] zcDm&k:, -o©j£fi«Sfc:*tb«fcSg 
{i!&Jgi:«3aiS££ *o 3 o©PBJi©S©«*&ia5tf 5 

c «t t> , siacDgsci^o t^-* mzmmx 
-efe**»®3>i h©^ i se*ifc*Ab&Ase#B:* 

l^-^JSaiB?^**. »C, 4>§«©T>7^h 20 

i, m2^-9^\-km^m>. $.tz, *m<?>Tvj~r 

hlS#f§¥f£©. ^3fe*)i«3^h©«3S«#*l8Abfe 

Attm. * 2, &z?-9no>±xmm!£Tzzz>* 
[ o i o 5 ] *» b* i &mm*fsLmm ?i>9 j^mmm 

AS©T>^^-4^Si:-r2«±t^= 1 ^ h©fc#>?iS# 
bfe^A^fctt^i^T******. S3§fl«(i 30 

fsata* ***»4o-rs * x- © ma»& •? am©**^ r > ? 

bTV^o mB3ei«SPffeHDTV«^S5S»>, SIC 

t^bttS. COttfelMRBMB^tT^S/T'*— ©a 

[0 10 6] w±© i a t:*^iS T VfilC$ffl bfe 
t§£% 3 offliiR©»tif-t:x§ i o©m«©ra?S» 
^mxmfeX-g, b* i £:fc5v^i^£1~&i:<' ,l -5At& 
M^%. Hffi0!IT-«:4PSK, l£ft£8 Q AMx tQ& 40 
1 6 QAM, gi6 4QAM(DMibfe^ 3 2QA 
M-?>2 5 6QAMT-^IT-§5. X> SPSK^plO 
PSK, 3 2 P SKTffciareg*. £fe^S£#iJT-fci:ffi 
Me»©0S£^bfc#%±eS^£*£3&"C*»P*fc b 

[0107] (MS 2 ) 51SE0IJ 2 ttHSG^I 1 b 
&«fflKJMIJSft^7-triElfe*©ll9Hb«fc:J:»)Mia 

If i/^i/oi OW^aif^W^. cixt:» 50 
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g&3„ ^ft«jt»«iiH:Di©BWi^-V'>*;wo' : f© 
5 ; -^5fiaix.{SD 1 - 1 i:D 1 - 2 ©2o(c^fiJU d©^-i!l 

<t >k gasi^cDwiiDi-aCf- ^<z)3i^— '4m 

So 

[0 10 8] d*x£ffl^2>£, Di3=--V>*M±Di-i, 
Di- 2 ©2o©it^-V>^-^, D 2 ^>^;Wi 
Da-!, D 2 -2©2o©if^-v>^-'H-tix.So 

[0 10 9] i*l*A*e*Z>C/N«[t»Ji^>* 

fc-T&iU CN = d©^ Da-ittSi^ftS^Dw, 

£ Di_ 2 #£ ft> CN = b©B$D 2 _ 1 *sint) 

9, CN=a©^FD 2 - 2 A s iDt) ; S>o CI©<£-5£CN#± 

£V*d kCNWSt^t, W«feBHB&P£JB©&& 
tfioW<. ^M18 6©ei£S§gti:fi£aJtSCN 
ft©0T-UiB^1-S o — IW9CI1I8 615*8 6 1 lzn%? «t 

3ceaHe*#ft<&scravv gftfif ©c/Nfit& 

{gT-TSo B8 5TfKBBbfcCN=afc«:S*jSl©a« 
7>-7^*>£>©Sg8t£Lai:b, CN=bti±Lb, C 
N=CfttLc, CN = dT-{iLd, CN=efliLe 
tttZt^Zo &©T>7=-^«fc»)Ld©2g!&£t>ie^tt! 
^£08 5T-i^BSbfe<t-5t:D 1 -i^>>^;i/©^* J S 
4fl5. ^©Da-^gfflqlt^H^mc^S 6 
2 t-B-T. SA 1 h frte «t -5 tc d a-a^-v 

ttj£{MT>7 ; ?-<fc!3SggtLcy.F'3©Mis£8 6 3 T?SSfetf 
reiHLceirt©ttHTftt«ll«8 6 2fc^H:h,£fc 
toDl-l^-VV^^^S^X'g |Bl«fcb-C«^8 6 
4t-liD 2 - 1 ft>*;i'ii ! S4T^, «M8 65T-ttD 

(cbs *#6W©PgJgeSIS:«v%SC:i:ti«tt), T^d^ 

[0 110] &tc % RftWJfefllJftfeiE^S. CiT-i±% 
SPi»2)i, ttOFBJe2J8©fl8fiM&^%. 08 7tt 
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mmm 1 ©^n v^mxh^o mxttifcizmmm 1 x-m 

BM b £0 2 ©j§©S&© v * 0 £ ErI b &© Xs$ b 

TV-.S^P^S. -r*i£ECC:n>:3-^i:lBS-f. 

3 (±1-1, 1-2. 2-1, 2-2© 4 0©UJ;t;£ $> *>> A±/ 

b-cawj-rs., c©-5*k d.-^ D^ttiisiEc 

Cx>3-^8 7 1 a£A2)£*V ±ECCi> 
3—^*8 7 2 ahgJECCx>3-f 8 7 3 a£i£5> 

n, mtssiECDn^t&ttztiZo 10 

[0 111] ddX-^ECC3i>=i-^'8 7 2 a&IUE 
CCx>3- ^8 7 3 aiHI*%X7- ITIEt£;b£ 
•feoT^£>„ CI©*:**, 08 SOCN-Pgjf^V*^ 
©^7T-|£B£b;fe<fc?£, «Hff£l§, Di-^-VV 

2 £ »? C/N©<rF£^ilSft&I^JI*^&oT^ 
« -<r ►) =§KE ^-tlrfc'D^xr B i^ 2 ff#{±^^-8 -7-4 -a 
T-DxM^lC'&lEK^tt. ^H§14£;Uj£ft£. 
D 2 -i> D 2 - 2 (I^B:^2ECC3i>a-^8 7 1 b©cf 20 
©#-<?i3i>n— ^8 7 2 btIiJECC^>n— <T8 7 
3 b(C«t t)M!3lTIE^^b^n^^8 7 4 blCt >3 D 
2 {M^tC^^ns ^H^tJ^A^ftSo iEC 
C^i>n— ^*8 7 2bttli|ECCx>3-^8 7 3 b <fc 
>):i^-fnEtg±>#i^. C©«^ £Hig4{±Di{i 
D 2 ^«t»Jl^JSM©^S3e-»*#?3s Sl{ia5 5i 

oisfi^ns. w±©<t^t:E8 KDmrnmni^-rm 

#fj££*>oTV->&. c©ISiB§{±eBt:xE^fco ^ 

— IJIEI6^J©IIS l J'fbtl<fc •) Di-itDi-zXiiDz-i, D 30 

2 - 2 ©#* 2B©MtSB<JPg»«jg4*>oT^2.o 

[0112] &nz.<Dm^*&m-rz,tf.mzmwrz>o 

mS 8ii§i«©7n'y!>itfe5. 08 7©j£{t$l© 

mmm^*%mvtzm2&mwk3 3 ©»*«/&&, nas 

0ij l ©0 2 l T-lftBj§ bfegl 2 g<tst 3 3 hm$m b*j& 
ffeS, ECCf3-^876a, 8 7 6 b£Jli0bfe 

SKt)b<i±PSK, FSMI-efe.t^. 
[0 113] £T\ 0 8 8tC:fcV>Ts gftSftfcff "^te 

m.m&3 D 2 m^.tLxm^ti^mm3 40 

a, 3blCt>), ^D.-^D.-a, D 2 - a , D 2 - 2 ©4 
^>©ff^"* s O< £>tu ^lECCf3-^8 7 6 aif 
2 ECC^Zi-^8 7 6 btCA±)£tl&o ilECCr 

3— ^8 7 6 aT-fciU Dj-iit^iECCrn-^S 
7 7 a H «t t) ^ t) ITiE$nT-&fiS;g5 3 7 iZil o — 

Dj-^f^ttliJE CCr3-^8 7 8 a(3«t 
fTIE£tv£rJ?&SB3 7££|e>*T,S. (B]«tbTfl2ECC 
5^3-^8 7 6 blr^TD^fi^ttiE C 0^3- 

^8 7 7 btz^x, D z - z mmtw\E c c^^-y 8 

7 8b £43^X1^ fTIESft, ^95 3 7£A±>£ft 50 
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So ^DfilE^^feDx-!, D,- 2 , Da-,, D 2 - 2 ft-ttt 
£rJ$S&3 7££OT lo©«^i:5&!9tiS*gB3 6«fc»)ttS 

[0 114] 3 ©*§-&, »SI®Jl«3l^«t0D 1 - 1 (±D 
i- 2 ± t) s * fc D 2 -r i± D 2 - 2 <fc M S IT JEmtlifi^ V fc 
S)18 5tPllfe«t5l:> A^t^OC/Nfitasj:*) 

m^w&t#^xt>m%.<Dm*)m&mt>ti. mm^zm 

[0 1 1 5] IMjt±ECCr3- <^8 7 7 a, 8 7 
7btgiJECCf3-y8 7 8a, 8 7 8b©PtS£^t> 

tiiEmfi<DmMb*i7 oystetem^Zo pje c c?3- 

yt'J-FVn€ t'J-KVot >^©H#© 

^oftscit^T-gs. isxmmftvgmmmzmm 
e,n-rv^sfc«»flb©*sct:gibT{±#BS-rs. 

S#i$£t±£©?j5tfcM»T-§S<, 
[0 116] ^^T-aa«J^Jl«^08 9©C/N 
i:^ t) ITIE^©^^ - b©M^0 Sffl^TlttW-r 
&„ 08 9 tJj^T, m.US 8 1 t±D 1 - 1 ^-^>^;i'© 
C/Niiiv-l'— h©||^$:^U t^8 8 2H:D 
x_ 2 ^^>^;w©C/Ni:lTiE«©^^ — l^-h©M» 

[0 117] A^t^C/Wittf/h;* <&fxfcf&£ 
g, fJIE^©^— *©^5— l^— H±A#<&So 
© C/NtttlTT*tt^ ») UIE^©^^- 1/- b *5->X^ 
AtSttB#©Sip^^-l^- bE t hWTtJR^^-rH^ 
-^#IE^tW^^n^VA» £T\ EI8 9ti5V^T^❖ 
tC/N^±lfTi9)< tD.-^Cii^S 8 l#7jrT 
i^CC/Ntfe felT©^D ^ >*)\<CDiM.miPX' 
S&l^o egC/N<d©^D 1 ^-v>^;b©«Sgtt 
fll)^ Di- 1 f-fr>^KDX7-l/-MiEth$: 

[0 118] C/N = d©^ D.-.tt^^ITIEtS^tf 
Da_ 2 i!5ig^fe*!), M^UIE^C^^-b-btt^S 
8 5di:^tiot:Et htlTtT&t), ^-*£ff£T- 
t5c -^s D 1 _ 2 ©^»)ITiEt£*(±D 1 - 1 {£ifiS<!&^ 
tofTIE^ ©^ 7 - V - b 3^ D (5 £i& < tii V^ fc tbt 1 
mk<Dx- 7 - V - Y & E 2 i: E t h & ±0 S »B £T- 

[0 119] C/N#|S|±b-TC/N = CC&ofcBf, 
Da-aC^tJlTiE^©^^— Is— 8 5 Ct^f 
A9tEthHSt5tK)s B£qIi£i:&6o d©B#,^ 

ftttgitfeS. C/N©[fiI±^^^V^, C/N = b'Hi5 
VNTD 2 ^-^>*;UA J StSltaiat*§i.<fc^{C35;i,o 
[0 12 0] $t,(CC/Ntf(Sl±bC/N = bt^ofe 
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B#,£T% Da-jCD^^— h#j£8 8 5 bt^t"J:o 
£Et h£T-iffi'J>U D 2 - 1 #B4T-§S<£5fc:&3o 
d©B#, D 2 - 2 ©ac5? — h(iEt h,fcf}^:§V>fc«) 
B^T-g&l^ C/N = atC^-c-r^8 8 5 afC^-Ti 
5CD 2 - 2 ©X7-1/- h#E t h££T-«'J>LD 2 - 2 ^ 

[0 12 1] iOi^ClT, Hf>f7IEi£;>J©MS'tfb£ 

fflv^.r ticji^SFgJlD^ D 2 5^>*;i/£££>t: 

2 jf ©H^B 2 #f!| U ft 4 Jl©|5i/H£jS£#T- %Z>£ 

[0122] z.<dw,-&, ^- t>mm*mmm(Dz?-t> # 
iK^ isXi> mi^t ©-aww^r- z z> <t o tummmmz 

iz, ^(Dm&mifa&m&i&mizm&L-z^ztzisb. m 

[0123] immm 3 ) i^T^m^m 3 ©^je^j iz 

[0124] m2 9itmmm3<D±»mr-&^. mmm 

3 i,tt&w(Dfcmmm&7 : v<!?)UTvmmi/?.^Aizm 

V>/t0!l£^U S]«^jS©A^a*^4 0 2tt, III 
^>n— 4 0 1 <DX±i$l4 0 3fcA;frU frtgm 
B4 04ti!), ^l^-*?iji:!g2:r-*?iji:fig3^ 

— *5>jk:««*u jE*i(i]Fg4 o 5t«t 

[0 12 5]fl6©AA»t4 0 6, 4 0 7, 4 0 8(i§ 
*mim&x->3—y—4 0 1 i:P)«CD^f!E©#K2Il«; 
x>3-y-4 0 9, 4 1 0, 4 1 ItiDEEIB* iXtB 

[0126] cne>©4ia©7 ; -^cDd*., 1^— ^ 

5<J©4»eD©-9tt, ^Mi§4 1 2©?gl^Mii4 1 3 IZ 

[ 0 1 2 7 ] IS 2 7=-*?iJ©{s^H©£gPfc b < tt 1 SB 
fcfc^m«4 1 4fc£D#mfl3;SJi % MZr-frjiltLT 
MSI (CSt&ixSo it, IS 3 5^-^ ?ij©<f^l¥©i£ 

[0 12 8] C ft£> $r§{tTS{I«S lTftt 3 o©^-* 
BISgBS 4 C J; t> 1 T je^fcSWSff v\ Sfll 

gP5{diD7>5 i ^-6i:ejigS7{c:«t*)s WM10JCJM 
5 4"liS 1 2£<fc*K Sl§ft^2 3^©3a©§{ia 
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[0129] f i gmm 2 3T-tte^K 21^9^ 
r,©/j\g©7'>^^-2 2-es^T % smm-^ospom 

JBl®lfe5 f 3-* r -4 2 1 Ci!)NTSCMtt.b<B: 
9 -f FNTS C«**©fi»«fi©l!5Wfcfflij 4 2 5^4 

[0 13 0] Sg2§{f«|3 3f(i, ^Sr 2 ©cfJS©T 
>5^3 2T*§ltT, mi^-^mW^2 3 2 t^2 

^-^juh^2 3 3 izzbrniT—zmtrnzT—? 

10 5IJ£B£U ^Ifflfc^ — 4 2 2fcJ;»K HDT 

4 2 5, 4 2 6 ^B^btti^^-B-S., 
[0 13 1] fg3g{I«8 4 3Tlt ^r 3 ©M«)7 
>5^3 3T-gJtTs I l^-^?iJS^gP2 3 2 t%2 
y : -*fm&B2 3 3 tm3^-^Wm^.&2 3 4C«fc 

U bT7 s d->>7'^— ^WHBttffl©jBJlSlBflMEHDTV* 
©iB*»«K©B!M6aiA4 2 8Sffi*1-S. W^tB^4 
2 5, 4 2 6 6, 4 2 7fctti;tn?SS. — tt©7*S^;i/ 

20 Tvsia, fi;^Mi«5 i*6«asn, us 

ft«82 3 T-fiLfci^r, NTS C^©<g8?&©B*&tB 
£4 2 6 tbTtB^^I.. 

[0 13 2]f(t &£03 0©Ililj^Ji>3-y- 
*HMfe*©BWWg9ttAASB 4 0 3 lZXt)$tl, &m® 

S&4 o 4<zmt>tiz> 0 frmm$&4 0 4f^^> Kn 

-=t4 >yjjj&Z£*) 4o®jgffc»«t8. QMFf 
©7k¥D— 4 5 1 iiTMfvW 

4 5 2 Ci ») , *¥fi^#fc*¥K*J«#fc#*;* 
30 *u ^^•y->7'U>^gB4 5 3, 4 5 4£,fc!K #*© 

^■ttSiSn— 7 ^ 4 5 5 hmm^-l rt* 7 4 )l 
* 4 5 6 «fc >K #^*3pffi^SiK<£Mff ^, BSLTH 

^iS^n, ■9-^1t>r';>ygP4 5 7 i:4 5 8t ( tf), 
1r>7-'J >^l/- h UTflEi^gB 4 0 5 

[0 13 3] *TO^J&#fciu Ito-;U7^;^4 

5 9 tmWU /U7^M4 60i:£!), 7k¥iS^S 

40 m&mm^s m&uTH„Vi.«^i: > 7K¥is^Sia{s^M 

4 6 1, 4 6 2tCi!3-9->r';>^^-h^T(fTs £E 

ms&4 o 5izmt>tiz<, 

[0134] E$SSB 4 0 5 T-{±H L V,.{f -^^^ 1 SE«gB 
4 7 l-eDCT<p©«a©£E»*ff^J8ltb*S4 7 2 

[0 13 5] H L V I) ifliI2ffia5 4 7 3fffi$n 
^2^954 6 4{Ci^e>ns, H H Vi.e^ttSB3EttS 

50 „v„e^ttfliBHHjgs4 6 5 tj; *)Mmmm^mi^ (h 
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„v„i) tm&m&mwti&m^ (h„v„2) c^tfe 

tl, HHV„l{i^2tB^g|S4 6 4^ H H V„2{i^3t±i 
7jg&4 6 8^iie.jxSo 

[0136] 3 1 fcJBl^T* 1 1H&7*3— ^- 4 

2 1 * 1 iB^n-^- A 2 Htm 1 SMI 

3a>6>©t±S?j, Sgl^-^Jo^D^ATjSBS 

0 lK:A*b5 : ^^^>^;i^P5 0 2(CJ;5X^7>^ 
;i/£8¥^fe^{#ftg|5 5 0 3 £<fc »K iui£©H L V L {i^i;: 
#SbfemBSJt^M[aK5 0 4 tihti^b 0 5 C«t 
!3lBHlt^^^HbTNTSCM-^©li^5 0 6, NT 
SC«^T-^h^'f7TaS©i®^5'0 7, 7^f h'TV© 
7;i/EiB©ilH£5 0 8&b<Bu 7-f HTVO^M 
^.;i/HBCDSi^5 0 9 £ffi;*j1-&. ^©^^ 

^ V-Xi L Oi'f >^ U-^© 2 Offl^SSffl^ 7 1 
#3I^5o SSB*NTSC©^5 2 5#i:— ttSSi 
t<t5 1 0 5 O^ff ?>tlSo Sfcs ri/tfr&mms 

1 *>£© 4 P S K©— f8L<D ; r*J#)\>1 VStfiftgfi bfc 

1 Se»2-3 4*JB4 ja^^-^4-2-l-{£ i fc 
OT VBtSU, B^T-tSo *fcB!3 2 ©^2®^ 

ffi.wtz>o ^-rmz^mms 3A>t>©Di<i^(±tf§i a 

TjSB 5 2 1 <fc t) A7J U mi ftSSB 5 2 2 -CflMbSil, 
3j— ?>7>) >^dC 5 2 3CJ; >) 2fg©it>7-U > 
yu- HCte^SifiD — ;U-(M5 2 4£«fctK Hl. 
V L fI^#:R££ft£. D 2 {g^tt^2Ai3a55 3 0 £5 
AtjU #S5t[IlS&5 3 1CJ:9 3offl«fC^iSn, 
^2#*gU5 3 2i:^3WSgP5 3 3i:, !g3{$SSI5 5 

3 4(C«t!3g-^f**5I/ t x K 
— y->7 , U >^gP5 3 5, 5 3 6, 5 3 7 ») 2 fig© 

3 8, SiBD— 5 3 9, II^^U7-f 

SDSS5 2 5T«Sh, if >r»J >*»5 4 

1 fczMPo— ;^:7-r;i/*— 5 4 2K«fcD*¥<£t$iBMfe 
fl^fi:&!3> inSL§§5 4 3£ii£>;JxS. H„V L {f^i:H 

>7V>y$H5 4 4 i;;*K3vW^;*:7 — 5 4 5C 
<fc b*¥iiS^B*^«^£& 54 3Ci5HDT 

V^©^«?^JKB*0(t^H Dff^tft ?) fctl±;gl5 5 4 6 * 
feHDTV^©EH£tB73 5 4 7#fcB?j£*'l3o l^ti 
t) N T S C<i^ i> thlj £ tl £ „ 

[0137] i3 3tt*3iSm5*3-y— O^ny^H 

t- d ift ^am i a^sp 5 2 i *> e> d 2 m^&m 2 a^sb 

5 3 •0*»6A#brt««ffe7 f :3-* r -5 2 7 C J: 5 15J£ 
©flT-HDlftfS4$hS. D 3 {I^-{±^3A±Jei5 
55U9A* bjB«*»IBfife7*3-y- 5 5 2 c <fc D 
ffftx 7^*7 >7>, 43«tU c -&fS$tlH H VH2ffi^* s 
#££ft£o C©<f^(iHD<f-^ t^lSts 5 5 
S*i«**P*KTV<I^ S-HDfi§i:ftDdi*»5 
5 4 J:DffiK»«ei**e^5 5 5#ttWj;*fta. 
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[0 13 8] *CI2 9©SiB^l?Mnfc^fi^4 0 1© 

mSy*— ^^JD 3 (C 60ONT S C^-^>^;i/L 1. L 
2, L3, L4, L5, L6i:6o0HDTVf 
;i/M 1 ~M 6 i: 6 -30S-HDT V^-V >*;t/H 1 ~H 

t»CDTf»5. H3 4(i*-rT©^P^tDiff^(CL liP 
6 L 6 ft T D M^aMPTfBSm^Sfc «t 6 E«1" & *> 
10 ^5, DaOF^-fVeOltllf+V^CHLVL 
{§^££&o *tD 2 e^©K^-f >6 0 2tttJBlf L 
•V >^;Vtti^fS^W^fc^ 1 ^-V >^Jl/fflHDT 
Vi:NTSCi:©ll^-t»aMlo*t), Su^©H l .V^l 
^i:H„V L ^i:H„V„l{i^ftai5. ^&D 3 «^© 
K/-f >6 0 3 Cli$lf-t>^©^-HDTV 
f^MHl, -r^t>*»0 3 Ofi&B.§bfcH„V„- 2 H 
1 £i£So 

•[.■0~l-3-9']-C ZK-m-l -f- -V ;i/© T V^ftMJR bfc 

*&*Kw-r4. %-r'b$iT>Tj-himi&mm2 3t 

20 ^ 1 Bfffe^ n— ^* 4 2 1 ©^^ASr^o— <e©^<f# 
{±E3 lfflNTSCfeKli 1 ?^ KNTSCCTVff 

mz<pm7>Tj-£m2&ttmm3 3tm 

2HH>3-^4 2 2ft*)0^©^(s#tt^-^>^ 
;i/ 1 bfc»^* 1 t 1 -^ ?'J. D:©M^>60 

li:i2f-^^ D 2 ©K^ >6 0 2©«^ft^ 
LTf> >^;i/ 1 ©NT S C#«afc|HIDSfflrt§©HD 

[0140] ±mT>Tj-k.$>tmm~i:zz>mz$:mm 

4 3 i:IS3Wk5*3— i V— 4 2 3ft-foo^iBtl«|©-g|5 
30 ©SetiiDjCbV-f >6 0 1 i:D 2 © K^-f >6 0 2 
i:D3©^^>6 0 3©If^b ^*>*;H 
©NTS CiljBl CS«a[*I^T-B*|li§|ffl©iIiH©S^^ 
HDTVIfSfS. 2A»?>3*T-©ffe©^^>^;i"fo 

isiatbTS^^ni.. 

[0 14 1] B3 5(ig'J©K^^ >©«)ES;T-fei»o ^-T 
NTSC©^lf+>^HiL 1 tcEM£*rt^3o z. 
©L 1 ttDi^©^ 1 A hV-f >© F^-Y>6 0 

l©{iat:feD, 5tagBtcNTS CP^©7 ; x^^>7';i/ 

tt fgh^ss^j i x-m.m bfcasnt«**tr««s 1 1 ^ 

40 AotUS. *!;HDTV©ilf+>^HiLli:M 
1 t^-fJ^nTA-DT^S. MlttHDTViiNTSC 
b(Dg&mmx-$>t), D 2 ©K^-f >60 2i:^'f> 
6 1 lOISSCA'Dt^S. C©l-&6Mbp s©NT 
S.CEWe^SSfflbLltuR^rsi:. MlOffHH: 
2{g©l 2Mbp sC&5, LltMl J;^bt5i; 
1 8Mbps©f^$2§ei3 3i:^2B»7 : 3- 

^4 2 3*»e.«^w^utgT-fes. 

T^£>Ei873&£fflV^l 5Mbps©flt-HDTV 
50 T-^^>^;HT-HDTVi:NTSCft|5]^FlcKiiT-g 



I 
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^©l^t > 2 fliH D T V®ff $ ^ 
S2 iaHDTV0f^^7>7;Hff^5 0 * 
^-HDTVIfttLltMltHKC^aiL 
TSl^l^nSo X— /^-HDTV©M^-tf$6a:D3<DK 
pW>6 0 3, 6 1 2, 6 1 3£fflV\ NTSCS6M 
bpsCiSLfc^ ^tt3 6Mbp siiti, 

s<-rn«^iiiiifflffijH©^*^^2 o o o*©*— /t 

[0 14 2] m3 6©BaS^{±D 3 T-6o©^^ A 

^•To NTS CEggfS; 6Mbps fcB»S 9 
(S©5 4Mbps#e^ft5. Z<Dtztb£ DffiBR® 

[0143] fil±tt % i£fi{t^© ««©*¥£, U < fc£S 

[0 14 4] H4 gttfti^— ^?y©zic¥ai»e*Dvi 

t MifidiSM-^ D H^^m 2 ^- ^ ^ij© (5) b < D V2 i: D 
H2s ^3 5 s — ^?U©Dv3i:D„3©ff-^E®^^. C 
©*§-&, ^1^— ^^©SiStiMfi^Dv^NTSC^ 

©iWTvewA^Tiiisi t*-^ ?>]©*¥«*« 

^D H1 £iSigiTV{I^#AoTU5o t£oT, SiSCHig 
T>7^U;6>&oT^&^g!lg{i|i2 3 tt, NTSC 
^©{£*£«-*§£li£T-££„ gjt, 7jc^p©M^[Sl 

f 15iS23^fe«^ T>^^©fg^i 
-STttNTSCft MT-I^TSCfcHD 
TVjW£*S*fc»2#S#W£T*i:^$*Saa& 

[0 14 5] E3 5 OttTDMA*SCfcUfc*&Tx #5* 
h 7 2 1 ©5fcslgB£|5m8g|5 7 3 1 fc*— |»» 
7 4 i#g$tt£>;h.T^5. 7 u- A©$fcaBg|Sfc:fcfc|5] 
Wm$8.8l7 2 0&mft>tLT^2>o d ©»•£■«:, il-^-f 
AXDy hp#, 1^©-^*>*;1/#&|!)&T£>*1 
TV>.5> 0 SSl*-fA^D-.yh75 Otllft 

>^;i/©^r<(5jbSffi©NTSC, HDTV, * 
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5 0~7 5 0 e^tMU^?c ffioT»S®» 
T&m&ft%.<D# -i A* a y h $rfflV>T T DMA^JCT'iifc 
3t1-£*§£\ iMtftiEl/tNTSC, HDTV, 

{i«^*¥(l&r>^^-T-^ 1 2 3 ££oj§jE£© 

S^rNTSC TVi^^igS7>T^?,, HDT 

-n-HDTVSff4T-t5. MS3Sg«4 3fc-r4i: 
10 7-;t-HD T VIt^^|;ff4t-l5. fcl±©<fc-5 
£M±te©ifc£;&g>-;^A£«fg£B5feSo z<am&. 

^t05 i^^-r<ta^{i-^'EM{c-rn{s e t!3K^js© 

[0146] VAlM^tz i ^ tcHM«?a 3 iz ck 5 iSWiPtti 
iKMHDTV, HDTV^NTSC-TV03O0ff 

©flo £tt©& s * )V T V£fcj£# qjfgtc: t^oM 

[0 14 7] *38BJ3lCfc-5^fcQAM&SRQ 

[0148] ^-T, 16SRQAMOi7-l/-h^lt 
5. i99lil6 SRQAM©(s^©^^ 
^l^lKC^VT, 1 6QAMCDf^ 
83a, 83b, 8 4a, 8 5, 8 3 a^©#16-r© 

[0149] 16 Q AM©{g^8 3 a {iffijf W© I 
W, Qtt<t»)d©ggg|{C$,2> 0 ZZTsl 6SRQAM&C 
30 -T?,^, nS<>7h«ttStSi:, «^j£83afcfc 
i>7 hUT, ffi^tt*»e.©2gfK^n<y©(4g©fi^8 
3-^i!)^-y-So zcDM^iHt 
0<n< 3 

T-fc3. Sfci®ifja8 4a, 8 6aib^7MTl 

*5Pe 1 
[0 15 0] 
[^1] 



Pei-i6= 



1 . , n6 3 J . 

4 (erfc( 7!r )+erfc( 71^ ) 



8 



crfc {jdl*-) 
Y9 + n 2 



[0151] S2 t^-^?!)©^ t> 3?£Pe 2 § t 
[0 15 2] 



[*2] 
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Pc2-\6 = 



2 

J_ 
4 



(17) 



erfc ( ~Tj* 
erfc ( — *ft 



) 



2V9 + n 2 



) 
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[0 15 3] &'C 36SRQAM&b<tt3 2 

SRQAM©3i7-b-b^tt#1-2). 01OOtt36 
SRQAM©{s^^ WH2T-;i5£c, ^1^(E(-43V>T 

[0 15 4] 3 6 QAM©IfjS8 3 aliffifWi 0 6 
©gggt£&£><> i®ifjS8 3att3 6SRQAM{:& 
& fcd^jS 8 3 ©ffiSt ^7hU ffi^l* <fc t) n (5 ©gg 
Hf£i:&i>. ^©{s^tti"? hbTllf^8 3, 8 > 



*4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 i: 
9-r©lt*^^?>^2>«^S*9 0S-o©if 

10 ^^iJD.C^-S^b&Jg^^D^^P e 1 fcU fit 
^&Sf 9 0©4 I ©9<I©{f^£S:g-^#B'JU £2 5*— 
*3ajD 2 £W£U£tl£r©KD*£P e 2 i;-r?>h 
[0 15 5] 
[»3] 



Pel-32= 



Pe2-32 




^n J +2n+25 



[0 15 6] fc&S. C©ti^r, 01 0 1©C/N~^ 
7-l/-Mlii7-l/-hPeJ:fiM©C/NJ:© 
H«S*Wbfc-0«l*i5Vr. ft^9 0 0tttt«©&K>(Se 
*#S;© 3 2 Q AM©X7-1/- h (iS9 0 5 
tt-x-?— 1^— h# 1 0©- 1 . 5*©B$i£^t"o #18 
HfflSRQAM©->7MnSl. 5fcbfc*&©*'l 
FgJlDa©^^— b— M±ffl$St9 0 1 afcftt), — 

f,#s i 0- ls C:}3V*Tttiii£9 0 0©3 2QAMt*f 
LT C/NffiAs 5 d BT^oT *> D jttlsj^f ©x^ — U 
— I- XW3EX 1 5 i: v> 5 Z> . 
[0 1 5 7] JfcCn=l. 5©«-&©§B2Pg)iD 2 ©^ 
5-l/-MifflS9 0 2 aT-f^jtS. x^-V— h# 
1 O^^C^T, tti^9 0 0 £*VT3 2QAMttb^ 
TC/N&2. 5 dB±«f&V^i:l^©^ — V— b"? 

ffii^9 0 1 b, E&S&9 0 2blin= 2 . 
0©*§£-©D a , Dz^^-T. ft«!9 0 2 CttD 2 $:^ 
-T. Z.ti*&htbZ>iL^7-\s-Yft 1 0©- 1 . 5 
StO^t^T 2 2 n= 1 . 5, 2. 0, 2. 5©B#, 
3 2QAMfc]fc'VE£*D»B:5s 8, 10dB3l#$ 
ft, D 2 (±2. 5dB^ftt5. 
[0 15 8] 3 2 SRQAM©«-grlc>-7 Mtn£t£*b 

5 s — ^3?'JD 1 h^2 7 r -^5iJD 2 ©C/Nft^01 0 3© 



->7Mni:C/N©IIMt-f^. il0 34»5i: 
U3 5 Cs n#0. 8J^±T-feftii, Pgjfe&o 

30 * vmir— ^n^^w.^— ^5ijD 2 ©est^s^ 

C/NfiS©M#££ft, ^©aS^l^SC^tft) 
iPSo ^^>T, 3 2SRQAM©»^n>0. 8 5©^ 
ftTT-^ASfc^o 16SRQAM©8^©X7-1/- 
M£01 0 2©C/Ni:x7-l'-h©iia©i^{- 
010 2K.&^X<&Wl9 0 0ttl6 QAM©x^ 
ffliS&9 0 1a, 90 1b, 90 1ctt 
^%\=t— #W*<Dn.= 1 . 2, 1. 5, 1. 8© 
J®^©3i7-V— fflS9 0 2a, 9 0 2 b, 

9 0 2 cJ±#^^27 : -^?iJD 2 ©n= 1 . 2, 1. 
40 5s 1. 8©&-&©^-7— V— M&SVfr. 

[0 15 9] 010 4©>>7 hSni:C/N©R^0ti 
1 6 SRQAMffll^Cy7 Mn^gft^tfeS^C 
^©x-7 — U- b £»£©£'i>S&M§ 1 a 
^ 2 7 s — * M D 2 © C / N © fit £ ^ U fe & © X & £ . 

010 4>^e>B^e,^7&<fcoC 1 6 SRQAM©S6n> 

o. 9x&n&*ma<Dmmfcm&*Ji&ttiiZ>zt&fr 
*»-2>o ti±* i e.n> o . 9&£p£JH£3ii#BSt3:-rs. 

[0 16 0] Csl-CH^fc^^^TVOJfeJJftait: 
*^18© S R Q AM^lffl bt®6©-«4it. 01 
50 0 5{i%±MiM^©^ST>^^-hS{fT>^7-fc©Sg 
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T>y^i-<D^t^ 1 2 5 0 ft ©±§^©§{17" > 5^© 

7-l/-bS10C-l. 5ifti:<gj£-r-5o i^9 12 
tty-fXl/^MSU j&9 1 0fctC/N = 15dB£&?. 

;fflL=60mil e<D$k&\Z&\,^X7 : i/& )WDHDT 
VM^S{gT-ti>c L-*>U ^t^©§{l=£{^©M<b 
ti •) C/N#fiTt5i:t||{:HDT V©gfg#^fg 10 

<D s 'J>& < h * 1 0 d BmmcDmmifiM,^ tl. 6 0m 
i 1 e©*g(*JCD±T©%*-eg(ST-t ^IRT-'feV^ C 
©*§-£, T^o^m^s^;u©«^^£Bfcift#e 

[0161] —73, #|gB,§©3 2SRQAM©1^ mi 
j£© £o izm 1 PgBD^T-NT S C^CQcfJ^ST VJ5K 
^2PgHD 2 fHDTV©^jES^9^$:^ 

scwi-gs. mtsE i o 5 iz&^xm lmmw 20 

-tr^oiU7'{±^9 1 0 a©iol:7 Omi 1 eife,££ 
T-ifc*;U ^2Pi»tt9 1 0 b©<fc?£, 5 5mile 
*^^T-^il-TS. 01 0 6©3 2 SRQAM©U-fcT 
Xjl U Tmiii^<Dm^<DV— U ^©BSKDiEV^ 

^■To 0 1 0 6I±E5 3££ SMtefttCB&lELfe&CDT- 
$>So H 1 0 6 tli5V%T«^7 0 8, 7 0 3 a, 703 
b, 7 1 2li^«JSffl3 2QAMOt-KXi'J 
7\ »lF§MD 1 CD'9--tf^a:U7', m 2 j§D 2 ©-9-— If 

^i'J7, mmn-avmcDy— ^xur^t. 

[0 1 6 2] o£ !K t£*7?5£©3 2QAMT-(i#S± 30 
6 0^;W-i;xxiJ74, !&5£T-t£o L^U 
S^tt^^tyfc©3lft^{bfz J; D §dESI^Sfefi^C*5 
^ T £ »T gfitfJia^gcJg T- & o fc o 

[0 16 3] L-frU #IP£©3 2SRQAM^fflV\ 
i§ 1 Kt Jg DiTNTS C^L— ^©it'ig^T Vj&9-£j£ 
ft U ^2Pg)iD 2 T-HDT V©©«TV^^llt 
£Ci:l;:<fc!9 s SI 0 Q<D^olznm^kS.^\y—Y(0^ 

St^oM^nSo 40 
[0 16 4] C©£t£J;!K -#Bfct£fc?f5tT-fcju 

<fc5&i£fI#nTigi:&5 0 *2£oT tf;i/*> If -*?><£%© 

^ t sums i: mm Tf- d y £ © as« & s it -s %m c * 
[oi6 5] -mEiz'&MJmx-iznmteiivT vgm so 
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-^x'J 7'rt{Cj3V>T fe-gB©§fl# L#4P£T-£;& 
fr-otzo bfr L*^tli«ONT S C-^PAI/pSECAM 

^§«S8©«fr£tg|§:-r£c<hSc<£!5s t^MDTV 

vmmt vxoxmifix *> t ^ ottwM^ 

[0 16 6] =&Bfcrp1&Mi&myu- YV&mW&O} 
®*ttn=2. 5©*B-£\ 3 6%t£3fc#3;tCJtbTifc*: 

1"So DT§(f##tt;t.5 <> •9--tf^jc';7'© 

i£^i:Se^»©tf tiulz <fc t> -^©fl-T V*H#©*i|iK 

15. 

[0167] 11 07O3 2 SRQAMW+f-tT 

^x'J7ii:»5J;9^ n= 1 . 8 ©*!-£•■£> |5]#©j8j 

Otll^H D T V§t«i:NT S C T VS««©^f 
tt^©*^*©^-^*tf{C^DTnS^SL, S 
R Q AM©D ii:D 2 ©"9" — fcT.X.x- U 7" 7 0 3 a 7 0 3 
b ^S®*^t iS^^-S c lc i t) , §«#&«;*© 
«S^&^tt«^©Sfi#IS^ff 5 ChtfT^S. 
[0 16 8] C©*-& 
n> 1 . 0 

(Dm. W±©id^^*5f#?,n.5 0 t^oT. 3 2SR 

QAMCg^iiH: 

Kn< 5 

h^t-So |5|«fc:LT 1 6SRQAMffli^ntt 
Kn< 3 

[0 16 9] d©*^9 9, 01 0 0(Di.olZ*>7 h 
^-tlfl t^2PiJl<£f#SSRQAM^(C^V>T, 
16SRQAM, 3 2 S R QAM, 64SRQAMti3 

^Tn#1.0tl±T-^fl(S, t&±mmiz&^-z*&ffl<D 

$hm&m t>tiz>o mmmx- &mm5^*G;m t tzm-s* 
mm Ltzifi=gjzm^&Mm&& l < n^mm^tm.m 
®t>is<iz&frMmmzt)\f, ^ii^timzr-tns 
m 1 \^x*%m(om.mi5ttm^xm.m-?z> 

[0170] £Tz, mmmx-&mm&m&m (tdm> 

tttm&-£it)itXTDMlZ&Z-V-7?'*>*j\,%:& 

ft, ^co&y-^^y^juo)^?— ijie©3— Yf-i > 
&H«Kb-r3£fcC«fc»K : &1t^^>^;i/©Bgffit:M 
^ottS^ilAST-tfeo SRQAMtt "C-CDM" t 
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&t£tl%>*fffi!<Dm^&ft^frW&&tt (Constellat 
ion-Code Division Multiplex) Srectangle-QAMtJESffl 
bfc*)©ffeSo C-CDMBTDM^FDMfcftib 
fc#S{b*ST-feS. 3— KCttJfobfcfs^n— H£ 

2,o £©©^*ffl»S**r£fcfcJ:&TDM-*>FDM 
fctt&v^eSSSaoifc^tfW&tiS. £©.Li:fcM£5l5 

3fc«ft&»***>o£-»bft!l&"e*3. ST» C-C 

DMtT d M*^i*■&t>■a■fclai«l*fflv^fe#««aR«■ 

fiJ^a^iS; (FDM) £&»6fc-frT«N PWICDIWB© 

01 0 8©Tvfi^-©ji^^0t^-r«td(-'£ts. 

h7A7 2 5©£ofcffl«»# : fc£b-tV'>S. 
%fi^iiS*i© J ft i ;77 2 2'rfcS. ©=**>) 
77 2 'J77 2 4 tt*neif^:S < * 

S. £©»■&, HC^f iaKHMfcO*^ l J7 , 7 2 2* 
»tt*J;5C*l : *-vU7'7 2 6i:f 2*+U7727 
fc^MBb*** 1(1^7 2 0 t*2<B^7 2 1 
fcfc.fc»>=P«»fcMSWT?S*. »lfif7 2 OCt t)®8? 

«aETv«****&m*"caMiu S6 2«^7 2 1 c 

#r§£igtt 6 F D M £ «fc 5 RMISlti8#X3|-*- * . 
[0 17 1] d©l$, $1-ilif7 2 0CC-CDM 
CJ;D»e>n5 3 2 SRQAMSfflV^^t>*;i' 

tfsjhs. ^©sg<s©<&^it:75^>*;w;r^jsti?g 

Its elicit). c©*S*tff6(iSt^icS(i-c-t^fc 
to^bfcSfs^Rltgi:^?.. ^2(1^7 2 1 
©*i££^2>i:, it- E^i'^oil****. H 

DTVOtSS^l 0 5 0*©»&* 5 2 5#tC2>QX. 
T, C-CDMlcJ; t) 7 7 5#©-fr— E^x.iJT'TMrafc 

So 

[0 17 2] i©i?CL^ FDMhC-CDM£$I 

5 tit— tT^oi U TftfoXtZ h ^ -5 
iftS. ^©*-S-FDMtc«tt) 2o©it^-^>^-^ ; & 
»ttfc#3o©ffl8SRfc#*IU 3o©-!tr5 : -^>^;i' 

[0 17 3]«CTDMi:C-CDM4a*^t)ttte 
^SiSJtS-^r^^S. 010 9 tst<t5C7to 
^TVM^-(cH;7jc¥^gl5 7 3 2 fclftffe«9»7 314 s 
feSo 7MF'Jft*HSI5 7 3 2©{M-sfb'<;u#<£^c: ti:, c 

©jwn4«i±»*fcgttT*«^fcw#£ft&v^fc**J 
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7k¥!(§«ISI57 3 2©^F^©* 5 P!»«I|b1^o^ 
b 7 3 3, -7 3 3 atCfig&T 1 -*, mfcf EBPJfs^? 

zmzfr^mtix^ < ©5 s -* SrM?. - t #■? £ a. 

£9m££±tf feftS^5$j£i#;&£>o tt££ftAfft 
357 3 5, 7 3 5 a©JWMfc|^S*TSi6»*BWB* 
D-^7 3 7> 7 3 7 afclHtTfcHaoflMHtf* 5>tl 

'a) O 

io [o i 7 4] si i oizc-cDM(Dmmmx-&z>o 

X, 01 1 1 fcfcl 6 QAM©l£5Bfifi©C-CDM©3 — 
Fffl OMIT BIS* U 011 2tt3 2 QAMl£§g^g©n 
-FUOatHSwt. B110, 1 HCf%t«t5t: 
2 5 6QAMIiIb 2, 3, 4f7 40 a, 740 
b, 7 4 0 c, 7 4 0 d©4o©JitC^-(te>n, 

4, 1 6, 6 4, 2 5 6>r©-lr*"*>h£*#-Oo §§4g 
7 4 0 d© 2 5 6 QAM©(g^3— F9- F 7 4 2 d 
li-8 b i -t © 14-1-t l 1 -1— •Cfei. o- •£ *l&-2-b 
itfo4o©3-H9-K7 4 1a, 7 4 1b, 74 

20 1 c, 7 4 1 dfc#fdU 2, 3, 4Jf7 4 0 

a, 74 0b, 7 4 0 c, 7 4 0 dCDif ^ffi«7 4 2 
a, 7 4 2b, 7 4 2 c, 7 4 2 d£&* " 1 1 " , 
"11" "11", " 1 1" £i!l!)^T5o *>< bT, 
2 b i t1*0©U-^"5 L -V'>^-'l'"f*tt)*», 

;n, it 2, tJ-^-^>^;i'3, itr^-v 

a. 01 1 1 ttl 6 Q AM©i£3llCDl*fi(]*;??tSl 
£*b, 01 1 2fc£3 6QAMfflj£l»t^t. C-C 
DM^«{b^li^l5:bfc*)©T-feSo t£oTt££©J^ 

30 «R^«r#«*ic- (fdm) j s>mm&wi&&3& <td 

M) ^jg^fr^SC Btcitr^-^v^;!/* 5 
fc^i***:^*** 1 **. CO bTC-CDM#5£tC 
i D §t bVN^«<b#SC*!5B"C * 3. Rectangle-QAMS 

fflv^-rc-cDM^^bfc^, «^jast>-3flh©*H 

^^JxfcfffeW^OQAM-^PSK, ASK, ^VXM 

So 

[0175] (^SS^J 4 ) eiT*f5W©* 4 ©-Hfl&0>J 
£ o T 0 ® £ #18 b & # £> iuB.8 f 5 o 
40 [0 17 6] 03 7(i^SE{?!|4©^:«i:©i>7.^A0T-fe 

5 . mmm 4 tt$%0g 3 x-wm ^tzBixmm^m±mm 
izm^tzt><Dx, mm b«tf&, ■wrc&s. sts£0y3 

T-8£B.Bb;fe0 2 9 i:©}IW;£, iiffl07>Tt6a4 i 
Sfeiefaiffl 7 > 5- ^- £ & o T V ^ S ^ i: 4 §<i«©4 Ar © 
T>^^-2 la, 3 1a, 4 1 a^±e^fflT>^t- 
C3&oTVN5^©^T?fe5. J E-©ffe©iM^fct*ofc<EI 

^, *b±fflJ^©^{iji{l5'>5 : -t-6 ai:S{I^fc©gB 

50 &?>, isaE©«ii«T?mc#«[QAM*»bfce*ttt 
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±<OTt&"r«ffifc«j«-rs£4:ttTS&irN. frts&mio ia>£>HDTv©g«T-§£g{inrt£ffi^ 

[0177] u*»u*»flB®e«si**fflVAfc»^, 0 702 tmmr zri-a y&Lmm7 i 1 osflrat&gj* 

3 7<DX.5\zmiim\z'r>T-i-2 2&ifi&&mi&mm 7 i 2Sj5*uTv*s. w#©att-r5aa» 7 i 

2 3 lit! 6 4 QM A^Slif I < li^ffj 1 6 QAM ^ttt7tD^ftiil7 1 1 ©m&W*CJ: t) N /J>&< 
?>J©D Iff 4»4t5©T?NTS COTVff ^ t> [0 18 4] &C^5 3 tt*38IHfc.fcS»JiSi©;tt»# 

[o i 7 8] mztpmmzT>^i-3 2 a^^2§ HDTv©sBWtfueg«qrife*ta7 0 3tt±at©«6 

ftSS 3 3 TttH*«SE#jfe«-36V^fc»gB& 16^feli6 10 3fc«r5t©g<S nJI6«* 7 02i0 < & 5 . L4> 

4QAMM^^?.^27 ; -^?iJi:^l7 ; -^?iJS:a^T- U «6**SC©»S1TI6««7 0 2 «fc S £^$611©:^ 

*HDTVe-9A»»e>*l4. ^oTIHJUTVSffl^HD *;UNT S CS?©<E8?&Sg{iRlfg«^7 0 4 

[0179] — is, i&mmiz&zipm&f&mcDT^i- fjvtmmi o 1 ■h><b-7±v7WLmmi 1 1 ^onmh 

4 2a£&-^?g3g{f«S4 3 6 4 Q AMI *fct^5 2 T-^ Lfe^^irPJl^VT-fc-So 
■5©«Wfc?E#fe3&K-ea&3fc«>J(n x 2, 3, 5 s — * [0 1 8 5] C©»^ *Mt-tt7tD^liil7 1 

jijdi, D2, d z^mmvm^mm.m.'s.'D'Tvmmf- ifrb<D¥*j*)\,mmmi 0 i^<Dtji&&z-o<Dffl$.-& 

-HDTVTfflgf?5„ lig««7 0 5T-$S. Jg 2 ttWSfegtf 5 &©©N 

[0 1 8 0] C©^-gr©ilM^©15a^ffi(±B3 4, m 20 TSC&%^l:|^£3ffiT3SJK2*$SfBtt7 0 6 

3 5, ^3 6<z>m*m^xmm&nm.w.zm%imwiW:iz r—mmuT'm-t. c;t-iiNTsciic/Nisfi<T 

^>6^+>^;^$T•ffl«tlS* s fc^)#J^St^TV^?,«^D ®7 1 10«ftar*fc J: 5C/N*HffiTbT 

©I 1 f + >^/K5M 1 C H D T VCHMiS, D3 [0 1 8 6] £ 3 iiSSftiuttHD T V#g<sT*§T^fc 

«-ff©?g i^+>^;i/©h i fcjBaowfeacHDT v<om nfimm^itnTs c(Dfr&mx-zzm3mmm®7 o 7 

«it*fcE«f SCfcfcJi&NTSCfcHDTVfcjBIP T2^ffi7!^t. 

«J8HDTV*H-«Z)^ir>^;i/T?ae-rSii:<)STfg [0 18 7] «±©<fc ? (C LTtt*#5S «t >) S$SSu©H 

5o *&EI3 5 % S3 6©£5 KHfe©?-*>*;MDD 2 DTV©g«^ii^^<^s*s N NTSC^ftfe 

is*k>d 3m^mm-tiz.tififF^i^tiHai. «t 30 se«Httj£<a4. $&c7tni>iai7 1 

HiSt©H D TV^>mmB1&mil D T V*»«»tf * 5 . ©ttSfc «fc fl!**SCTf «H D T V ct D g«T- 

[0 18 1] jy.±©<t^tSV%t^ii:tt©feS 3-D©^ £&*>ofe^:6££:fc^T&HDTV,h|I)— ©SMNT 

i^^^TVMlS: lo©f->>^H U< lifttDf SCT-gfiRltgi:*-5»o ^ ? bT*fi©g©=Fte««# 

^ -sauna***. *$sih©»£\ |5Jc^^>^;i/t-iiid ^am^seTKj-^-rcfcct?), HDTv©g{iajfg 

[0 1 8 2] TV*)VM±Mi£tLX 1 6QAMSfflV^ 8ttM*fc:fc^T* N T S C T V©S{aTSffi#gfiT-§ 

fc6MHz©^©HDTVjR£S£^§g£*lT^So 5, 

U*L;tl?.©^liNTS Ch©p3y4#&<^fcift|H] 40 [0 1 8 8] £tz2mm<Dfcmi5£,$:m^tzm*m^fz 
bSffl£NTS C©SU^+>*;VT-3£<s?- SIM B7 8©i#nBE«H©J:-5fc3ra»©eafc&5$6;8 

b^^©Sffl* 5 miai:^oTl , '5. Sfel6QAM l^-S^I i:&T*t 5o HD TVSHDTV, NTSC, (g 

e^T-&5-9--tf^^';T* J «<^^Ci:^ »«fiNTSC©3o©l/^;i/©lH*ca-*b, ^<gf 

«s*it^s. *»ra*«±st3astfflv^sii:fcj;t)ss s^cttK ms 3©gftnjtg8wsfci:2jga»s,3jf k 

SI©gfe^T-**«?^jgT-Sffl^^T-&?,fc»St^-y- £<ge*nJfrT?i&^fc» 1$&S*«7 0 5t-iiWf 

-tr^UTtflS^fc^-SaRtfifeS. SNTSCTV©p D p{4T-SM#g{lpJtgi:!&Sc JiLtfct 

[0 18 3] H5 2a:a*a3e3riiT^s*a©HDT ^^/Ukaw^T^-u^iftaifctt^^itftKift^^ 

vo^^^^jfe^aii^cDgettSiBaiaswt-*© &. 

t% t^a§g;*ftT^£#5S£ffl^fcHDTv©7 ; s;* 50 [o 1 8 9] &K.TV*)\stmifiTi-u<ymmvimm* 



(21) 

39 

#SCHU BWbTPIIt*-W*/Hi«ffi1"*- -©&» 

«£#;tTfcfc&e>&v'>. totfy^ ;i/fim©i£ft u ^ 

So C©tl£f, ^a©16QAM J ?'4ASK^© 
»&x B5 4<!«tWiBC»tJ:iC^ilMI , ?»l'. 

«*7 0"8tt*rtit:/J%S<ftoTU*5. -9— 10 

[0 19 0] *KH5 5C*«fl8©tt36**feffl^&» 
HDTV«DK«WfcJtSWiiri6fS*7 0 3tt, 
tt*#SC©3MrfflBW*7 0 8 J^STaKfcS. bfr 
bs «6**AJ:Di£v>«H©NTSC<ff©fij!Wfe9[Se 

HDTVl/^VT- &g{f T N T S C 

Tost^tTtoyiiaw 1 ? i i*>e>©$£S£§ 

lt> HDTV*), NTSC%I*§et-t^„ 
[0 19 1] feJl±©J;-5ClRlt««attBE©»^ *»W 
©PteMfiStii-ettH D T VS5ffi©S©olt6Jfej6il±eT^ 
<1&Z>-J5T\ |Ii-Sffi^NTSCTV©S(fiCT-§flT- 

^T*§5^J»*sfeSo HD TV/NTS CTV©St3at» 
<fc 9e^&C£^bTj£££^3££#T-£3. 
«*^y*^a»SHi«©tW|s<i 5 JB*&SPB-Ctt7^D 30 

^Kti^wss. c©t§£\ miT—tmt 
m 2 ?u©«*jsi©ianB*«*E-r * c «t 5 h 5 

5 TfjS Lfc9*^* MB. D T V I N T S C©§© UTtBH* 
g5„ d©«-&, Huj£©<fcdfc& 1^— -©H 

[0 1 9 2] H5 6fcfc, rafc^i^l/ttSSCW^ifc 40 

5o ^m^fcti-^-r^tft-tsfetos HDTV?© 

]«»«flES<B^I«lfR«7 0 3(iT^D^TVKi3li:|5l^ 
©§{ioJi£«££7 0 2 Stffi^fSS. 
[0193] * bTFa;fr©§{IW«E«^©Si-£rffi*£7 1 
4 T? 0:5 v SS* * S» 4 »iim©Jil5lS©T > * 

> 7^©ti[S]f3E©#ft t & § * ;n&j£>s©s*a£ n 

TSCTVOStt-PSflfSS. *fc#*£*i^»iatt 50 
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©T>7 i ^-*fflVNfe®-&T>5 1 ^-©JilSH4*|fi|t*5S[ 
jt«©S*&£ H D T V©SffiT-§«T* § 3 . ffiff&ftS 
« oJtg^ 7 0 4ii, T^-d VS«£©*f if ©§{fqj 
|gffl^7 02«fc!)j£<fc?), ISMg©;6tt£J!§©<S#f&K£ 
@^rtl««7 0 4 a©M-£rfii££7 15.71 6T-fcfc7> 
7^©^fttt©73raC&3M^©*fl#NT S CTV 
©atit-B*T?S5o 
[0 19 4] £T. *ft 5«*fflf ^*;i/IS©*if 

mmMt&mK £ t> j£ivy--fcr*^ y 7©hd t vasi^ 

D T Vgffl &B£8t«-r S i: i: *> fctSt**SCTJ{±2flS^ 

^ffiTfco fc»^tt^»&tti*fc::i3V^ feNTSCT 

v©attTf«lfl5b*a«i?S*&»s t>--b:*x>;T©* 
[0195] 5 ) fgMEftl 5 ti*^BJ £igrtJg|g 

|0K«5©4fll©ASKe^{g-9jftlE«iaft^U 4o 
©IfjiS7 2 1, 7 2 2, 7 2 3. 7 24^feo„ 4fjtt 
©ig£. 2 b i t ©:r-* £ 1 J1I8T*>£?> C t; #T- § 5 „ 
gfjS7 2 1, 7 2 2, 7 2 3, 7 2 4^J^.IJ0 0, 
0 1, 10, HC^tSC^tftS. 

[0 19 6] #38f3C«fc5|i£«StejH£f?'5 El 
5 8lC;fv-r«fc-5£. OTA7 2 1, 7 2 2^10©^ 
D$ 1 ©fs^i¥7 2 5 i: bTSH\ d^7 

2 3, 7 2 4 fcgij©^!/— 7\ ft 2 ©«^jSl# 7 2 6 £ 

%.m-rz><, •? bx 2t?©M^P©M©MPH&^raPH© 

<t^©MH8«t Dl£<-rs. -o* 0«^7 2 I, 72 
2©^PS^Li:^--5i:(I^7 2 3. 7 2 4©KPBttPI 
bLT*SV%#, m^&7 2 2 fc(i^7 2 3©fflIL„ 

[0 1 9 7] o£ t» Lo>L 

fcaast-r*. cn* t *»w©»jpseai'^5 i ^©i«R. 

[0 19 8] ^LT15 9 (a) ©<t5t2o©fifjS 
geCfgl^r-^JD!© 1 b i t©^— 5 
«ittt»l©e^jftl»7 2 5feO N §12 
©(3^jSl» 7 2 6^1 tjgit-f ftfcE, 1 ^-^?'J© 1 
bit©if#Stt?l.. *lcm25 r -^?iJD 2 ©l 
b i t©<l^-* : &M^©4'©2o©{i^»{c^$ 
«. «iK<H5 9 (b) ©J:oCfM7 2 1, 7 
2 3£D 2 =0i:U fi^&7 2 2, 7 2 4SD 2 =li: 
■Ttl{i^2 7 ; -^?iJD 2 ©7 :r -^^^»T*SSo d©« 
2b i t/S/V^l^ilJfeS. 

[0 19 9] -©£ -5 t-<f ^4EB-T 5 d i: t«t D, 
A S KSST-*^©|Siig^«J:% 5. PgJiS 

.«Fttfi6*©«IBPHM*jfe*a;i:*t) t) ttfto. b*> b, 



(22) £fl§¥5-3 2 7 8 07 

41 42 

5 s -^5UD.ttB^T*&<&S4s, Sgl^-^JDaii ^&mimm^>=l-y-4 0 l©A#gf54 0 3 £A*7 

£ftSttlB**fcC/NjWB<&ofe#!18 l,t7n> K7-f ;Vt>-me>W@L<D-ftm\E\2&4 0 4 £ 

{i^eOroiofC^S. o£ S bfc©^ it), H L V L , H l V h , H„Vx., H„H H ^©il5^TV« 

^fcfcy-f X^ei£^££«fctK ^-t!cff^^7 2 1 a ^tiSMT V« fC^UJiS. -<5D|*l^«:SlSfi0y 3 T- 

7 2 2a, 7 2 3 a, 7 2 4 aOEV^iic^^ 0 3 0 £ffl(^Ti&BJ§ bfe©T-PbV^B^(i«B§^-^ 0 ft 

ttt^-tic-rSo C©£d&t§^ <s^,&7 2 l tm^& ll£ft;feTVM^teffiSt^4 0 5£;fc^T, MPEG# 

7 2 2, {g^£7 2 3Hf^&7 2 4©ES'J#Stb<& T-fflV^tlTOSD P CMD C T ^S^^fti^©^ 
So o£ !3^2^-^?iJD 2 ©cn7-lx-hAs^mtS 10 ffi^ffl^T^^b^tl^o Klt«««iA*gi54 0 3 1C43 

<&3. b*U»?,li^M t t5i:M7 2 1, 7 V^#L312*1.5. 4 O©®^-* fci-^gg 

2 2 0^-7^(1^7 2 3, 7 2 4®^-7t© 7 7 1 iz «to Tig 1 ^-^JD , fcfg 2 ^-*?IJD 2 © 2 

ESyfcfc^T-fcSo o*t)^l©{f^P7 25fcSS2 o©ir-*?iji;&5. 3 ©i§^H L VJt^fo £ £ 

®^S7 2 6 £©ESiJ#T-£6o Sg 1^ HH&fl^ttfg 1 ir-^JK^ixSo j£{f «8© 7 4 1© 

-^JD.fcfcffiV^^-l— hT-S*T*t Setter mi? : -*mXlj&743tm2y : —$'P}At)®744 

[0 2 0 0] LT2o©PiJf©7 r -^?ijD a tD 2 AS f), i&±T>7-j-fr £>£«I£ft2>„ 

ilgftT-^So &^T{£^>;^A©C/N©&VvK<8 [0 2 0 5] C ©t^^T Vi£i£©T V§fi$S;£&© 

SU r *^T{±^15 i -^?lJD 1 i:^2^JD 2 ©p7j* s C/ 7d vtm&m 6 5 T-feS. ife±7>7^ 3 2 aT'Sft 
N<DM^ttMRVWi&T-itmi^-*F}Di<Dfr&U£ 20 Lfc&gfi^fct T Vffi 7 8 1 ©cp©g«H 7 5 1 © 

2tiz>mmmfcm&T-§z>£^?%jm&&z>. A*gP7 5 2(zA^^n, &mm.m&7 6 otct^sfg 

[020 i] 06 msi(s^7 4 i©yn-^i-eA* ftf*st5ffi®?+ >^^©e^^Ms$na^$ 

357 4 2 ttfgl^-* ?iJA^7 4 3J:I2t-^^ A *U m 1 5^-* JUD^l^ir-* ?*JD 2 1 

7JSI57 4 4^e>«^*tl5. a&i£?£3g£S!6 4*>£>©ig ^-^jaj^gP 7 5 8 tB 25=-*?Uffi?jg|S 7 5 9 

SI&ttA^gP 7 4 2 A>£©{i^£$!l3IS|5 7 4 5T-£i;4?> HiTJ^tlS. L^mmtmtlZtztbm < „ D 2 fs 

tz\t>mmiZ£*)m»&7 4 6tZ&^X&r\i$zm$tlZ ^fct#gfia57 7 6CA*?Jx5. D a {f^{£#&£g§7 7 

££7^*7 4 7Ki!?^ftjP3l£ftVSB«^© 7 £«fc !)#l^ftH x .V L ffii8j£#B;iig 1 A7J355 2 1 13 

ASK(s-^i:^!?ai*gP7 4 8A>f>£B7J$nSo AA?h5. «tt^g7 7 8ti!)D 2 |gf ^ 

[0 2 0 2] CCT-7^;i,^$:iiJiLfea©Hi*^{3 2 A*S)5 5 3 1 ^ATjSftS. Sg 211^3-^' 
ov>T^So EI6 2(a)&ASK^|f{i^©JI3&!8t# 30 t43UT^ 1 A^SP 5 2 1 tAofcH 1 .V L .ffSI{f 

^0T*feSo iCi^i:^ U T©M#lt{Pi)^*sfe ^ 1#SSP5 2 3t.t!3 H 1 _V L e^f$:il£ftiS«h§jj5E 

3. -©{s^£;7^;i^7 4 7©n> K/t^^-<;i/^H as 5 4 8 £B®it^S[!E87 7 9 {ci£S>ft5„ ^cdt 

6 2 (b)©^{ff=^ 7 4 9 ©<£ 5 £3r* U :?*JE&#£'J> U Vft^H D T V<t^©i§^ s Hi.Vx.ff ^tevj K©N 

^bTM-fi!)©{PJlS^$:ai»)5fea„ .rft£VSB{f^i:^ TSCff^i;:&>), ^©gfASNTSCfff CDi^ M 

3*5, f o^^Pil^lS^i:-r5i:, &)f o/2(Dm%i PEG l©<fcd&NTSC<fc$S<a*^^$mgTV 

*0*>ftTV^ o EI6 0©ASKgfli^2bitA [0 2 0 6] C©S&B^T-&^©Bfc&{g^£ H D T Vfg^ 

>^;i/T-feSA s VSB^S;&fflV^fc|B]-igIig[IS^T- hK^UTV^Sfefe, HuVdl^fctW HNTSC©T 

16QAM®4bit/y>*;W:fflSt3Miiifi Vfl^fc&So TV©BjST^^^ Mfc#l 6 : 9ffe 

40 ftfcf 1 6 : 9©fflj@lt*©^^di^7 8 O^LTft 

[0203]*tI63©7D-^ it^t^gl 7 5 ^tUTJ 4 2 6 i: UT ffi^-T-S, t» U TV©il7X^ 

lflii±©7>rt3 2at-§ltfefl^ttA*g|5 7 5 ^ hit* s 4 : 3tfeilg, HBtt^MHSS 7 7 9 £ J; 

2%mx, ^ j v>^)vmmz^*)ai^-t^^m.m7 H6: 9*>^ 4 : zowmTT,^ Mt©i/*-*s> 

5 4*>£>©{I^i;, »^S7 5 3 td3V>TM-&$ix, <E ^^^^^ V **)W&VZ$t3i{sT\&1j®7 8 05: 

LPF7 5 6Cit)^-xn>HlfJ:S;!) [ 0 2 0 7 ] m 2 ^-^^Jffitr^ 7 5 9 *>e>©fg 

»SdS±8 7 5 7lCJ:f)^l^-^?iJD 1 i:S2 7 ; -^ 2 iF-*?iJD 2 fcfc, 7 7 6©-&filSS7 7 8 fcJSV^ 

?>JD 2 ^S*$n^l^-^?iJtii7ja5 7 5 8 i:f2r- T#SSt§§7 7 7©{f^t^fi£$n, SB 2 10181^3-^© 

^?ljai^gi57 5 9ipt,m*^tL5o jg2A*>gP53 1 tA*$*U ^SII1ES5 3 liCi^H 
[0 2 0 4] &KC©ig{M^h§e8S£ffl^TTV{s^ 50 L V H> H„V Ls H„V H ©ff«e*fc^K$ftTft^J82 
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#38955 3 5, |g3<fMlgB5 3 6, *4W*Slcate> 
*i, ffg£*rt^©Hi.V„, H„Vi., H H VHfs^i:^ 
S. Cft£>©{t^£Hi.VJf^£;!in;?., HMfc^j£SB5 4 
8KA2>£ft, loCDHDT Vff-l-fc^Dm 

ijSC5 4 6 3 ft, ffi*gP7 8 O^ITHDT 

V©^fl^4 2 7 i:UTffi:fr£*v3o 
[0 2 0 8] C©m*«7 8 0ttJd2 5 ff -^?!fUi*»7 

5 9<Dm2 9 : -^mcom^*)^mt>)mma^7 s 2 

T*&*0 b^v- V- h 4»«V^»#ttB IWt Hi.Vx.fll * 
©<£8?&JK ©«WWS a* * * 6 . 
[0 2 0 9] W±©J;?KbT, PttJISlfCSCDjMrx 3 

T^f^jWEVvKiSfc^l/tBU Mir- 2 =r 
— ^©Pa^S^T-^©-?:-, HDTV©SS{4T-#3fl 

£g{ix-§So ztzmmT> : ri-£<Dmm#&^m.mfc 

*fbTl±, S§l^-*?y£B£UC©V,_Hi.{l^*>£> 
fiitSCTVflfttBMS. C©ittC«t»), HD 
■TV ©SSffi t)b-<- fctN TSC T V©St£X [5J — £ 

[0 2 10] *fe06 BCTVgfg^lC^D vtrmcDJl 
3 tClg 1 MBftSB 7 6 8 « &mWt 7 5 1©« 

m s i: §<tmiiSf§ 2 5^-* «t if h d t vm 

< T t» X < & £ fcK^aWMfcfcrti C fcfcfSB&ft 
T-#3o 8*15*3— y-tt (03 1) X'ffi.W\stzmiW 
m.r^i-y* 2 lfc/BVv|xtf«fcV». ICS^NTSCT 
V©S{4©ili^ff ?>*l^o HDTV©S,(4fH:fffi«: 
g«T-#&^#§«^©3;* hfciArtifc:3c<&£o 

[0211] me KDZotemmz-tztP ski^ 
mis-rswMStaigftssi: a s Km^zm.m-?zm±i& 
&&m&(Dmm*b^gmffi*mm£Mmx'$ £© 

WM^^^-3 2*>£§{gbfcP SKe*tt»JB 
Ss7 8 7iyt><Dm^tm.£;&7 8 6fc*^T*g-&£;m 
<SV^««a»fc****lTVafi«l7 8 1 ©A*rf»3'4C 
A££*x, i6 3fMbfeS^I7 5 3CA*3*i 

gl£ixfePSK, fcb<fcfcQAM{I^fcM£SIS&3 5Ci 
Of-i'WDu D 2 #«f3£*x, #88957 8 8£tf-bT 
f 21«x>3-^4 2 2Ci t), Hi#ff^i:bTB^ 
£tl, ttSt»gP7 8 0 <fc DtB^ttSo — m±m<DT 
>ft3 2 aCJ:t)SMI$nfe7 ! ^^^«±ttSt2:7^- 
D ^MSte, AftgB 7 5 2 £A*J$*l0 6 3 b& 
©i:|ilb7-D-bXT-?S^7 5 3 iz & *) WfeQ)^-* 

tfc»E$ft, ®^©^©^<— 

T^-u^«MTVSC3aiK:fi-&«7 5 3 JCA»?« 
WSJXS. T^^iRj&Wfr&Bu ^S'JI?£i§7 5 7 1C 
j:&5 s -**JD 1 fcD a #??£Sftf82lMfc7 I =i-* r 4 2 
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2£«fcSi!£^{i^* 5 B3:£*v, ffi*>£*iS. *£«i±i: 

8 8 C «t D AM«i$tlfe7ton V©^#IBA» 7 
8 OiOtBii^ni.,, 16 7©«^&J:Si:l^g§7 5 
3tffgaK3lfc*±M^TftfflT-t2.. ZtzB 2m&? 
3-^4 2 2*»ffitg5. X- 7*y^;wife±»»T;A 
SKlfSfflV^«^ AM«S©fcfi)ifet5©7tn^ 
2it«i:|B3#©^S^7 5 5 tLPF 7 5 6^©§<§[h]E§ 
ft*fflt-g?»o W±©^5^@6 7©«fiKt-rSi:Art3 

So 

[0212] mmmx<,t4m<DASKm^ 

<D#fr—7iZfttf, Di, D 2 ©2f©§l b i t©P£B 
Se^ftfTofe, b*>b, 06 8©<fc?£8fii©ASK 
ItSfflV^tDi, D 2 , D3©31©§ 1 b i t ©Pg 
JgSeSlftff a 3i:#TtS. 0 6 8T*l±D3(S^-©fa 
^j&fcttt^jSt 721ai721b, 7 22 at722 
b 7-2-3 a £ 7 -2 -3-b^ 7-2 4 a fc- 7-2- 4'b©2fito 
S!)lbitf$5. &CD 2 ©M^tt<§^,&f*7 2 
20 1 £7 2 2, m^&mi 2 3 £7 24©2«©lb i t 
T-feSo DsC^-^JiAff^^P? 2 5t7 26©2 
fit© 1 b i t fcJfeS. C©i§€r, 05 7©4-0©{f^;& 
721, 722, 723, 7 2 4 2 *-©{f^v& 7 2 
la£721b, 7 2 2 ai:7 2 2b, 7 2 3at72 
3b, 7 2 4 a£7 2 4 bC#8tb, #?Vl/-7©Rg© 

zmzmt z £ iz i t> 3 mvmmm&xkifi -%&£ & s . 

[0 2 13] ^©3B©PgJ8Sfei^>X^A £83^X3 
m<DW&&&*'i : TO - ^tt*6B^ 3 h 3 T-iftB^ bfe*>© 

30 [0 2 1 4] $THSE^J3T-tt03 0©<ko«;Bi^> 
3-^4 0 1 ftiiB^bfc^, 03 O©7'D^^0{i, 0 
6 9©<£5C»gg|;i£.r h#T-£§)o F«3^(i^:<Plb 
T-feSfeto^tt^BS-TSo ;r©<fcd£, B^>3— 
. ^401 K7-f ;i/^^©W0©^EIS§4 0 

4, 4 04 a^2oi-5 o C^?> ft^-gigp 7 9 4 S 
i:, 07 O©^-BigP©7 r a^^0^-ro <kd(clo© 
a-HSJBCfe^SRWHMT 2 Hare: h C«t *> mSSftffl 
.«tfS5. -tT-ft^-TSfc, ^l'9--l'^;i/T*(iA*giJ 
4 0 3*?>©HDTV-?>X-^-HDTV©B!l[®Ify; 

40 B#FA«ffiSS[I]S§ 7 9 5 fc:«fc t), B$F^WftE$S^tL-C^SI 
@SS4 0 4i:J;!), H„V„-H, H„V,.-H, H L V„- 
H, H L Vi.+ l©4o©j£#fc#W-?>J'l3. C©«-&, 
X^fyf 7 6 5^ 7 6 5 a, 7 6 5b, 7 6 5 cl±l© 
fitgtfet), fiE«S54 0.5'Cx H„V H -H, H H Vi.- 
H, HL.V H -H©3o©{s^5:tH^-rSo b*>b, H L 
V^-HCll^ttX-f v=f-7 6 5 c©ttl*l*»&W?BHlll 
HS[elSS7 9 5©A±i2--,A^b, ^ 2-y--< <3 

i$^to«i«©3S#RfWc^i«aiS4 o 4 c^n^igiM 

S$nH„V„, H„Vu H,.V„, HuV L ©40©^lC 
50 ^-ttfetitB^^nSo SB21t>f ^;i/-Ctt^^ ff7 6 
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5, 7 6 5 a, 7 6 5 b, 7 6 5 citthtl 2©{4fi(C^ 
4oojEK^ttJEE*l»4 0 5^SI&nio ^© 
<fc -5 £ L X 0 7 0 fc D Rf^Hffla-r S C t fc J: 

[0 2 15] &£c:©J;3ft3;i©pgjfS©iii&iHjl£ 

Wl,fc«k-5ftx Hfc^a —rtfi&Eb. ft So ;rft£, » 
£&i££:07 l©cfc-5ft:/ny^0i:ft-5„ 
tt3g?fc©©l^*gfi£©i§rf£i§5 6 6)!) i 2oMtS; 

[0 2 1 6] C:fltt07 2© e fcoft*J5!c£fc5i:07 0 

(D&mm&am&t mmz lt i o©-&^t-^t- s 

5. 17 251^5^, So©;*^^, 7 6 5 a, 
7 6 5 b, 7 6 5 c, 7 6 5 dic<£9, £t\ ^ > 
yilZjS^T, 7>Jv^7 6 5. 7 6 5 a, 7 6 5 b, 
7 6 5 c <D AJjifi I lz® tit £ 1 ttftS 

5 2 2, §g2f*«gP5 2 2 a, Sg3{$J|g&5 2 2b, f 
4fffiS5 2 2 c*6#*HLV L , H,_V„, H„V,_, H 
HV„©{f^#. X-Y <y^£tf-LT£-fi£S§5 5 6©)fctl6t 

zxtimzAtizti, -SfmrnztiT 1 -?<Dmmn ^t. 

ft£. CCD^M^tt^'T 6 5dfc:2l?)*xtB^l 
«fc ^ffi^LStf;^ s/^7 6 5 c©Aa2fc2&e>*T.S. 

H L V L -H^©M-9T-$>§. *©^-T 2. >^2(CiJVN 
T, 7^f^^7 6 5, 7 6 5a, 7 6 5 b, 7 6 5 cli 
Aj]2lZWWt>Z 0 ^dUT, ^gttH H V„-H, H„ 
V L -H, H 1 .V„-H^LTH L V L -H{l^#i&fj£g|5 

5 6{c^5,n, -SfSMMtsfix l-ofDm&m^im^ti 

z.<Dyt&m^&x<{ -v^l 6 5 d©tB;fj2 <fct>itWj 

ass 5 4*t>ai±i^nso 

[0 2 17] C©i^tlT, 3«®IB0£!jtti£&3@ 

[0 2 1 8] #Txd©^SCtt,$-r^-f 5 >^1C*V^ 
THhV„, H„V l , H l V„, HlVJI^&A^^-B", h 

i_v L -H{s^^fiS;$-&5o ^©^, f-i K>?i t&l 

(DmmtJ 5. >^2C;£OT, H„V„-H, H„V L - 
H, H L V„-Hi:±lB©H I .V L -HM-§4A^$-M-, S 
tt©l!^{B^£*§Si:^-5^JW£i:-3T^5o tot, 

2o©</;i,-r©ft^©^^ = >^-re>-r£>s* s fe 

So 

©*-f S. >^©il)?* s «rDTVNfc DfiaLTV^tl-grtt 
^raWt:^-jafrSfe«)X-f v^7 6 5, 7 6 5a, 7 6 
5 b, 7 6 5 clc/€ U U BSPtflfSSflKTr 

SCfcjP&SfcftS. UfrU2lfI*©2l<gte^£ia7 3 

©ioc^'f ?>^ih^-f; >^2fcB$F^(c^u 

SiiftSo tfcoT, S<g*©»JfaW«i|ifcftSfc^-5» 
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[0220] E73 (DmtmmmoD 1 tzmmm^am 

It*— *J»JD 1 *jj*U *>f * >y 1 ©B^efi D^i- 
>*^THlV L| HlV„, H„V l , H„V^g-^5^»)> 
i''f5>y2©MICD2ft>4-;H'H 1 .V„-H, H 

hVl-h, H H v„-H*as»&oe^©«FiaE«*s% 
lt^So ^(D&oizLxmmtoizfmisxmmm^t: 

S(f«t©^^>3— ^©@BS«J^SSU 

Ks-rstv^^ASfeSo 

[0 2 2 1] ifefc:se*©fl»ft«©»#^. ^la^© 
10 ftftgiM-j-s^rattov^Ta^S. 07 4(b)ttj£{fffi 
^ 810, 810a, 810b, 810 c©Bf 
P^EMESrm-r. Cl©0t*5V%T, =r— ^©MtCgiJ^— 
^811, 810a, 811b, 81 legits, 
tit, BWfc*S»«T*— *ttlH*ifl<jC&S>;h.T < s 
^iitftSo 07 4 (a)©7 r D v'pm^.m'fW. 

2i^i>3-^4 2 2ttT*-*?lJD 1 £S§ 1 A^SP5 
2 1 fcX^f 7f8 12 &*hbT}fc*fcfl>SgB5 0 3£A 
iJ-TSo «itt, t*-*8 1 OCA^j^TmttSiJ^-^ 
8 1 l©B$|g'£C{$fi4!!l3I£fTV\ 5r— *8 1 OfflM-S 
20 <^Tm, ife©^-^ 8 1 0 a^Aij-rSClt^ftSo d 
^tSittrit), i^J&S©^tl!3«©#ffiT-B##gJj 
T- lo©f$ggP5 0 3$r«ffl^-Sdi:dST-&-5o CI ^ L 

[0 2 2 2] 07 5ttHDTV^iSff1-5Jg^©B$rage 
tiT-fe5. Witt;»5g#ffi©gU?^>;T.;i/©NTS 

cjss^Kffla-rsHi.Vi.a^sHi.v!. en t-rsh, 
c*i&d i fi-st ©a^t-tb-Tt*— ^ 821 (D&mtzmm 

iBM-TSo * l^-V'>^;i/©HDTV{tiDfiE73-tC*a^f 
5HlV„, HhV,., H„V„{f-«fttD 2{f^©5*-^ 8 2 
30 1 a, 8 2 1 b, 8 2 1 cCffiS^IEg-f 3. "TSi:^ 
1 9=- -V > *^©3:T©^— ^ ©F^tttSU© T V#m©tt 
8T-J&59Jr-^8 2 2, 822a, 822b, 822 

fgi:ft5, C -5 UT 1 o©ff *gBf^:T©J587>^«iaT- 

ts. z(Dtt&wm^<D® ! mi>fim^m<&izmmxg 

[0223] ^ &, 076©J:^(CD 1 t—Z 
8 2 1, 8 2 1 a, 821b, 8 2 1 c £E® UTfclHI 
ttOS&JR^&n*. il^©4PSK J ?>4 

40 fc»»#ftv*ea&*ffl^T3^«*s»&fc*9a!n?fc 

[0 2 2 4] 07 7tt, MKNTSCtHDTVfcil 
MSHDTV^KIi, SffMNTSCtNTSC 

h d t v © «t a ft 3 mnwm-wm 1 2 m<Dmm& 
m^jS.^m^xmmwL^ffom^mmw.smim 

"T. Witt, filtgNTSCtNTSCtHDTVffl 
3«©lft«*iJGa&-*-5»£D lSfCttfi»g!NTSC 

ff^trffl^-rsH,.vjs^*s7 : -^ 8 2 1 icmm^tix 

V^S. X, NT SC<D&£B9'?&*Hi.Vh, H„V l , 
50 H H V„©§^©fs-l-tt^-^ 821a, 821b, 8 
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2 1 c©{£BCEB£*VTV>£„ HDTVCD#8f{f-5fT* 
S5H l Vk-H, HhV l -H, HHVH-HM^-tt^-^ 
8 2 3, 8 2 3 a, 8 2 3 b CEB£*fCV^. 
[0 2 2 5] riflt S«li0!l2TJBWBbfc3i5-njE 

MtWfolC ttHi.Di.ttD i®*© 3»©D i-!^- -v > 
UTt^. D x-x^-V >^;i/tt^SEt?!l 2 fj&^fci -5 £ 
D,- 2 f+ >*;i/«fc 9*rlJCtTIEt6:fr©ffiv^iJIE;£ 
sS^suab-cv-*?.,, D 1 - 1 f L ^>^;i/ttDi- 2 ^^>*^ 
CJt^T7t«Ktt*^#J?£«^^-wh(±ffi^fc 10 
©, ffe©^— * 821a, 821b, 8 2 1 c<fc t> C/ 

^^jS^^^S**©*!^*©^*^©®^*^ 
fc*v^t>flSIPffcKONTSCTV©ft{fi[-C«»feS^ 

h©«^t?^fc*g^Di(i^©tf©Di-a^->>^;i/fc: 

* 8 2.1 KD^ty^^tfeSftCT- * 
-8 2 1- a r 8=2 l^b, 8 2 -1 g <fe-USMKf«t^< « £ 

fcidCDa, D a ©ttJitt*rJlW»JI.i:v<>*. % .cox? 20 
-IHERF-5IHHe«©2S«HbC * fcWJMHtlMWWfclB 

[0 2 2 6] ST, D»<i9©fMiK:tt*«fl?Jfc:Dife^- 
/N<t©-#{£^§{s*f*T-tt, Hi.V fc «*o*&, iS 

jB«KNTsce^*»w^*n*. ^ebTv c/n<e# 
&cffi^a«*frettio*.THi.VH, HmVi., h„v„# 

©S6V^e^T*ttHi.Vi.K;in^TH L V„-H, H„V L 
-H, H H V„-HfcM£*lSfc©HDTV{I-Sf#?}£ 30 
£ft5o ^•5UT3o©F§li©ISiSA s T*§S. C©;fr5£ 
* fS V * 5 C £ fc <fc t> 0 5 3.T- KjlB U fe §fs nJ#£1S££tt0 
9 O©g«^Sm^0C^1-£5C2B*>£>3BJ;:S£X 

[0 2 2 7] Z Cfi 7 8 tt0 7 7 ©B$IWEB©*B£-© 
^3Sj^n— ycDrof^^Sr^-T. **WtttEI7 
2©:/n ^^0*^?,D 3{t^©^3X±;gP5 5 1 £«V-> 
fc#lf&C0 7 4 (a) ©T'D y^0©fltJ&£;!mx.fc#iJ5S; 

[0 2 2 8] SfffrfeifcHli-rSi:*^ i>^lC^tA 40 
^jgp 5 2 1 iDD Hg^*s,A*»5 3 OcfcSD 2(1^ - 
^AA^tlS. H L V„*f©&/&#ttl$Ml$C#-gtSftT 
^SfcfeCLft^tt;^ 1 2fc*5ffft«5 0 3C- 

m*m^Tmwt&o if+>^©H L v L © 

EE»g4»7W«l» 5 0 3 CAD, faSJBSSfi*. *fc 
ilf+>^©H L V„, H H V L , H H V„*sffS5[lS$ 
ft, yf8 12 aSr^LTs 5 6 ©m^© 

#£rf££ft£. dOil^tt^-f yf76 5 a©ffi;fcia» 50 
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*>=J-1 6 5 0A*2CA*^ -&JEKS5 5 6© 
H L VtAftSB C A* £ ft S . 

[0 2 2 9] #C*-f 5. >^2lc:43^T\ i7 7©^ 
E«Ht^"f *"5CD 2®^©Hi.V„-H, HhV!.- 

h, n H v»-nm^&xtiztiwmsi5 o 3t:«fc!)#ji 

S*U 2 a*^b-r«©*56*^«»'5 5 6 

©Bf^©X*lCAtl?^ l!rJ&4BJl;*ftHDTVfi^# 
tB©£fti>. d©HDTV{g^tt^-f 6 5 a ©Hi 

* 2 J: & HJrtffl 5 2 l^LtHDTVg^HS*$n 
«. ±iE©J:-5fcBI7'7©RflfflEHt:J:»)2MM-4c:4: 
Ci t) 3^*©Wft»fc^^©»S*rtit:||di*-r* i: 
V^SO** 5 **. HI 7 7 liRfHEBlt'iiD 1 , 

D 2®^©2o©f£|ig£ffi^fc#s ituS£©D3{f^£ffi 
V^t, HE»<MEHDTVSiJP*'4o©P&Ji©TV»3SI 

[0230] 07 9ttD 1 , D2, D 3©3B©^Spg 

;i/©#j$#ttB# Bft Cfttt b& a fcEB btg5. 
XvB8 0 tt0 7 80970'^ 0T-i£liB bfc§{i#C^ 
3X^95 5 2 1 afeilll*.fc3WI*iT?*S. 0 7 9©!^ 
ESC<fcD;RSrr5;r£:C<fc»K |8 0©7D.^Bf 

[0 2 3 1] 9rf£8u 177 ©B$HSEB0> 07 8©:/ 
n**BI£:«eR]ire»*. c©fcK>iiMI3tttfl*'*-3. 
X, 08 lC^FIiBiOi^tD HI^C£T©«* 

^^p^s-rsctfe-ets. c©*§-£k t-^ 8 2 i 

tSif-^ 8 2 2©2o©t-'5'B:t-^ 8 2 1a, 8 
12b, 8 2 1 cCJt^T^-fJiEig;*j£iS©T& 

S. S!iie©«t^^SW{Ctt-BT-fe?.* s ilSWCtt2 

B©»Ji€n& i: j&o t v> sla^ > ;n ©^ 

[0 2 3 2] 081 ©B#B8KBEI©*§"&> HS«J&F§B 
h^TV^tfv ^— ^ 8 2 1, S'J^— ^ 8 2 2 ©eat 
tr^fV-b^l/2-^l/3tcmi:-r->:tJ;!3, c 

[0 2 3 3] |8 2lt 0 8 l©B#MEB0©«to'St> 

^-^?ud i{g^-©^-*eisi-s^-&©iB^3— y 4 

2 3©7'n>y^0T% 0 8 0 ©T'D y ^^t^Si^v 1 

zi-vizit^x, &*)ffi&ttmmtt£Z>o i&^tt08o 

[0 2 3 4] W±©«t-5C, 0 8 l©B#HEB0©<td 
*ig<Sff-?-&^{i-rSi:0 8 2©7'D <y^0©i-5lcff 
ftgB 5 0 3 5 5 6 ©$£ ArtitcffMt- § S i: V~> a 
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£*l,3£«>, £-fi£i§5 5 60* t>03 2©B&-6-^5 

J£*t*MfcJ:!>, V><o*>©:7Dy*£Bf#i!|T-»/BL 
@SS^«B|-r S £ i: & T- § £ . 
[0 2 3 5] J&Lt©«fc 5 £ LTf§J£&#ffi£T-g««|#« 
JEfcTf 1 5 -3 XflkMSYtiU AS 

^ < (D^m&mmm 1 , 2, 3-?i&bj3u*:psk^>qa 

[0 2 3 6] X, in*Tf©l|jfifl)!lttFSKSEilt:*»fil 
#J;ifcf, 08 3©«fc-5£f 1 , f 2, f 3, f 4 
©3HBfflFSK£W£ff-5»&s HS10IJ 5 ©@ 5 8 ©ft 
^■jaES0©«fcd£^;i/— :7{b£fTV\ g-^ou— :7©{g 

[0 2 3 7] 08 3f;:;fc^T^i6^f 1, f 2©««8S 
i¥8 4 1 £Dl=0£:;£iiU J38SBtf 3, f 4©J§]& 
£StP8 4 2£D1 = 1 i:^-T5„ ^LT, f 1 , f 3 
£D2=0, f 2, f 4£D2 = 1 hfemTZt, MIZtts 
n^C, Dl, D2©g-lbit, fi- 2 b i t ©PgJfS! 

{S»J;Lfcf, C/N©«^i§£-{;it = t 
3£^T, D1=0, D2=l#B£T-£, t = t4fC 
*WtDl=l, D2=0#|?£T-&£o &CC/N#{£ 
Vv®-&i±t = t 3C^TD1= OCD^ifi, t = t 4 £ 
:fcV>TD = 1©^#3£T-&S. CldUTFSK©Pt)i 
Se^ff-CSS. £JK0I3, 4, 5T»BBbfcl|SMfte^ 

[0 2 3 8] X, 08 4©<fc-5:fe, 7D>y^0C^ti 
Sll3«ll*«EBK:*»B8©SQg«| 5 S C i: * T? * 

[0 2 3 9] 084 ^ittiit^i:, «&33J3gW£^B 8 
5 Hi, A*Ufclftifee9ftBffe3i>3— ^4 0 1 £<fc 
t>#Sf£cfcWE*§U A*SG7 4 2 ©4>©^ 1 ^-^J 
A^SB 7 4 3!: H t V,j0fcM¥©fi«lft»e^*, 2 5 s 
-^MXts^ 7 44C H„V^R»SSS$trJfiS«l8Mfe(g9 
£A;t>U 5 2©cfi©^gP7 4 9{CA*-T 

5. £*lST©tWettlStt09 5©ia6 4©&fi«|2:0:(X 
PJl^-r-fcS. £SKt^ttB3g«S£|51BS8 5 3 fcflfc&'sy 
K8 5 4td«t *)^^— 7*8 5 5(Ci3®^jxS. CI©§3 
^©^iSfcHfc*©^ * ^©^fiOB^&SJfc LXtoMff} 
fePtJMB»t>T?SSU 30601 1* 3®J;o«:fiffltI 

h©«Mfc«t4»JBE»t»T*4. X, ^v-fJIEig*) 

13^^-e^So 

[0 2 4 0] BSt5l«tt«aT-78 5 5Slt 

^>>»K8 54 iH&Siw?£ls]f&8 5 3 lz& *>W£«^£ 

^«§3§§8 5 2 fcjtSo eiTttiaifi« i,3,4 tats 
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lf*&iW£*-i-4. a^gP7 6 Oti t)f6 l^-^JUD 
1 ^^25^— ^^iJD 2§:g^b > S^5 ; 3-<r— 4 2 2 

S fc» C/N#S5^ fcgiiHD T Vg©fi^*|?& 
«TVjs^^S^-r-gS. -#C/N#{£V%*§i§r&L< 

tt«ie©fiv%«sni4««-eif ^ u ntsc, 

T V{g*& b < fciffiflfffegN T S C T vm^ifi&tl Sft 

So 

[0241] &±<d x$ iz&ftwz m^tzmm%£.m& 

<*&C*V^Tfe^-rt«©8Mft*iSV'>||«K, %>U< 

[0242] (mmm 6 > uss^i 6 te^ma* a^m<d 

4 »ji©ei£#5S*: 4 mm^m^-^mm^m^t) 
i£zznz&t)m9 i©5ai«f*iHttiatw-rJ:-5fc4 

Iffi«l8 9 0 a, *©*UBfc* 2 3@tttt 8 9 0 b, i 
3gfg«££8 9 0 c, l4§If«8 9 0 dtfTg3o 
20 Cl©4Pgjl^^a,-r5^'S;tC-OV , iTiE^5o 

[0 2 4 3] 4 4J1©«| 

l»#tt»«IH©C/Ni£tf*gofc«>4JiT? 
tfrntftT-feSfc©, FMIHI©C/Ni£fc*&<i;ftJB: 

^ne<jT-$.2.©{±, 2m<DVommmt2m<Dmmm 

[0 2 4 4] 0 9 3tt#SSlH|g§3©:/D 'y^it-feS^ 
30 SII1E& 3 ttBMfeattlilB 8 9 5 t 4 o©Ej®@|&A» 
fig^flSo ^-Sf [HIS&4 04 a, 404 b, 404 c©F*3 
gp©tt*W«:«ima:, 13 0©^l«x>3-^4 0 
l©cf©^fflHHE&4 0 4 07D ^^0hl§Ib^©T-aftH^ 
tt«BS-T5o ^S5|[elS§4 0 4 a«ttR|fe@f tffiWS^ 
H L V 1 .i:iisaJ5E^H„V„i:(tira^H H V L ., H L V„©4 
o©fs^-tC^-gt-r?>. ^©ig-&, H L V L tt»flfeK4S7C© 

[0 2 4 5] £X\±lLtzyt1£im^tt&t®Lftm®&4 0 
4atJ:t)i54JUIt^tffi«l«^fc2diasn*. 7Kqii: 

40 sis^iRi(c^fj$ti-5.fe«)4'c©^A s ai±i^*x.s»„ ies 

T, AMftfftl 0 0 0$(5HDT V{t-if©±§£rH 

lVlS ^-{iSifi 5 oo*©, 7k¥-ffi&mt>¥fr<DTvm 

[0 2 4 6] ««««■© H t Vi.e^tt^(iE|» 4 0 4 c 

Sy^a^c «£oTH L V L m*tt«*tfSifi2 5 0*, * 
¥8¥^Jgte 1/4 fc&£„ iti^LLd^-t^ft-rsi: 
LLfig^-tt£E^gi54 0 5 alCfc Da-Jf^ 
50 i:UTtti^$^5„ 
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[0 2 4 7] H t V t ©««Uat^© 3j5fc3*tt^t§ 

7 7 2 ctJ:!)lo©L Hi^C^^il, EElfgU 4 0 
5 bCi&EEttSftD^-aW^fcbTffiaSixS. CCD 
#8f[5]!iS4 0 4 c t&f&$%7 7 2 c©HKffi&§S|5 

[0 2 4 8] HW&!£#©HhV„, H L V H , H H V,.©3jA 
^li«7 7 2 a£,fct)-'0©HHV„-H{f-*Ji;;& 
5. ffiWS9#Mfc¥fc* 1 0 0 0 *©*§•£, c©« 
Sfi^|Slt:5 0 0*~1 0 0 0*©f&fr£& 
o. bT#«l]li& 4 0 4bCJ;*)4 offljEft^t^-H* 10 

[0 24 9]$£otH L V L (t5*J:UT*¥> Mit*|p|© 
5 0 0*~7 5 0*©fij^BI$tl5. Cft£HH{f 
^fcJ:^. ^bTH„V„, H l Vh> H H Vi.©3riEdtt7 
5 0*~1 0 0 0*©|£#£fc-ib, -&J&2S7 7 2bT^ 
J&StU HH{f^i;fcf)E*gg|5 4 0 5dfEI^ D 

Ii0*~2 5 0 *«*©J&9\ LHo^OD i- 2 fs^fcJ: 

2 5 0*W± 5 0 0 *WT<0««dRJ5R«-B Lo* t> D 20 

5 0 0 #&± 7 5 0 *feLT©f&9\ H H o$ 
►3 D 2 - 2 (t-^{±7 5 0*CJLh 1 0 0 0*tTF ©««»/£ 

T?*S4:^5»*#**. C©09 3©#HllHlg&3£ffl 
Vn-C^?S€?iJ 2 T-B&BB LfcH 8 7 ©i£ffi«S 1 ©*©^J*@ 
g& 3 ©g&#£g§*>;L£C 5, 4S©pgS^eji 

[0 2 5 0] Co bTPSSS^-^^ilhllgSSejIlS: 

BIKtfS&T-rSBBfliefiStfSia-e**. ZtH±Mi£t& 30 

[0 2 5 1 ] mfom 2 K^TBI 8 8 ©§« ^©^D y 

ft, ^-7— sJIE£*l, Di- h D a - 2 , D 2 -!, D 2 _ 2 ©4 
o©M^i:«t?). ^^3 7CA^J^n5o 40 
[0 2 5 2] 4tt£j£9 3 3070^^ 

A^^ftfeDj-a, Dj-zs D 2 -^ D 2 _ 2 fl^{if$ 
^35 5 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 diCiS^T 
{$A£*i, H9 3©4M*@»C£v->-CBMBl/&LL x L 
H, HL, HHIf^^S. Cl©{l^fciU 7C©B*^{I^ 
©*¥, S«*fi©ffa& 1 J:tS i: L Ltt 1 / 4, L 
L + LHIil/2 v LL + LH + HLS3/ 4, LL + 
LH + HL + HHtt 1 CD^ftW,hti. i> o L mS*H±a*» 
5 3 1 a££!)#Bf2;ftffl0-&J5lc;a5 5 4 8 aiCiS^TL 
Lg^fcMSntlft^S5 4 8 c©H L VJB?IC 50 
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A*>£ft£. Hi^fiESq 5 3 1 a©#I©|£BJ3£i|LTfci: 
1213 2©Bi^7 ; 3-^5 2 7T"SiWUfe©T-«B&1-i, 0 
HH.ft^(i#gtf§5 3 1 bt:i!)'^I*ft, DMfc 
5 4 8b {CA^^tlSo H L(g^{±B^^gP 5 
4 8 bt&^THHfg^i: H„V„-H{g^i: 
* O ASIS' 5 3 1 cCiD^I^ B^figSI55 4 8 

££»)llrf£a$3 3*?>fcB^$ni.. bT0 8 8©^2 
§e*8©ffi±;9S 3 6X'TVm*5r£te*)tii±iZtlZ>o C© 

jHe^tfsn i o 5 o*. mi o o o*©hdt 
vfg^^c tsi9i (D&imwmizm bfe 4 o©gfs^ 
<t o 4 'o©dbh© t vm^w&mztiz . 

[0 2 5 3] TVe^OlRSBKKBtS. .H.9 1 

X'&Zo C©id^C/N©[qi±i:i:€)^S{t^8 6 
2d, 8 6 2 c, 8 6 2b, 8 6 2 atC&^TDi-i, 

/utf^o^^-^g^ii^s^^ — 

[0 2 5 4] BMfc«*©K»£jg©»£BI 9 5 
iSi©ioi:C/NO[qI±J:J:felCLL, LH, H 
L, HHM^-©PiJl^^>^;i/A s S^$*li.^^(C)&: 
S. fitoT»fiT>7-^-*e>©ffi«WE-3<toiXx B 
K#[3±-*--6. L=Ld©B#LL{S^, L = Lc©B£L 
L + LHfg^, L=Lb©B$LL+LH + HLS^, L 
= LaO^LL + LH + HL + HHf^S4Jtv5„ 

t^oT, mm*e>mtit 1 1/4, 1/2, 3 

/4, 10f«©II^^©§i*^ffP,ilS. 0 
M^-^SiS^*^ 1 0 0 0 *©H D T V©*§-£r, 2 5 0 
*, 5 0 0*, 7 5 0*, 1 0 0 0$©TVi^fe, 
ftS. C©J;-5fcbT®»«JtBlf*«S&fb-r*»Ji®l!* 
fcCS!* 5 «It& & S o 09 6 ttfE*©^ ^ ;i/H D T V 

st^©a-&©sftss«iEiT-fe€»c B^e>Bje»^jfe«tot 

liCN # VottTTf T vM%©«k"tt£: < * 

T*>flM8fc©»&JiWL b:;wip{f^T*fixffiT-^-r«fc5 

CfitlftV^. 0 9 7&*|gB.8£mv , >fcH DT V©Pg 
SSl7S©§fftt«0Sr^-r. 09 7Cfti5^ S§8t 
L a?G/N = a, Lbt-C/N = b, LcT*C/N = 
c, Ld-eC/N = dfcJS:0*^©a«flM«"C2 5 0 
*, 5 0 0*, 7 5 0*, 1 0 0 0*©BK#f#fe*l 
5o BglStLaWrtT-^C/NtfS&Tb, HDTV©BH 
^©^©T-ttS^T'^^VMfe^^ffi-rs. biPb, * 

;i/*{f©Bflb^T-tt7 5 0* S*F*3©D*^T*{±2 5 
0*, 3"-^ h*g»-SFJfcj*iT?B:7 5 0*, 

©GjftjstH: 250*, {mt<?>m&mi&n&& ljs^i 

■C-*)2 5 0*©BKT*S^T**5. W±©i5fcbT* 
»i«©l«J»eai*ffl^*ci:K:«t»)Se3iE»*?ixTV'>s- 
^T-(±§{f fl^T- g^^-Q feSfe^T- &§fs T- * 5 J: -5 
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-5^b^3&3l#fcS 0 09 8©IBJgeigl2fc:^-r 

«fc -5 D > ^^©^©T^d y&jg i: IbI 

^;i/-C-flb©S«ac, B s A£S«£-rscih£«fc>K Hffl 

t * i- £> i: v^ -? &&mt<D$bm i>m fe n ?» o 
[0 2 5 5] *^B^©^ese^sc©-ocD^ttja 
*£28tfU/B£W £ iSLt£ -a- s * ©t- s #-gB©§{i*!iic 

hoT&**>#Jffl3»*#*>& !3®T-r-5o toTiT© 10 
feig^* A i* 3 & ©T-fcfc&^<, m tHft££ 
{l#P^©«MiifI~>^ 7" A & fe ^ ©B#& c» fe ns 
©Jl^#Jffl^*£«iSfflS;WJffi3$*©Mitk: 
£3©#«£^t£#iS^;£}£T-&So i©<tas:i^ 
<i>f b * BJ§ 5 jfcgttfc V > „ 
[0 2 5 6] b*>U «S»ai*a-<>Jlll±fl[S*a©» 
^tt*^0^©«td>5:^HSe3i^a;* s i^5T-feSc fc-tf 

&&*sttis©«i&©*&5 o^tt±©*«tt* 5 *»& 
ns. £©anak isasa«H4*M*n5&v^3ti»fiE»*«ffc 

fliv^«M©aH8«*tt«Bfl«jK:fii±-rs. ttaSBIMH- 20 
¥*©«*fc:fc^T^j&fc#v^T*Si££nfc»g*l 
6 s T V#M<£S©*1KT- § 5 <fc a CS»tt©**«iSS 
frfcfcttntf&fe&l^. *#891ftfliV^i:fi!eff©NTS 
Cflt^HDT V»a64:©Si!itt4:«*©««e3S*© 
fc^fefcV^a&IBtfftfens. 

[0257] *mM&n*®m£$ &mmsi%)m*mm 
se*Ks»W'fcS4\ fir«a*©swsiift»^-r*i 

C©fc»^ffi©S^©/>^v^MT*fe3S^fsoItgT*fe 30 

s. b£«^T-&i^-©gi*& 
■ee3aiTf*«fc«)«*©i6SStti:, Sria©§{f«&£:©iig 
©s&te^ftfenso ei^^fci-sfc^wttflsstt 

[0 2 5 8] £tz*ftW<DmmM&mtt*M±MLmtZ 

*©5r^ * ;bH D T VMm^AX- b'fctJ— tf ^ si 

»*t«IiE©NTSCfcHDTV5ffl|«|4,b<ti:g<MII 40 
<DmM.&<D%sg;ifi3bZ>o *fcTVSjS§©^^>'9-— A»fe 

*&»&©■•*— tr ^31 >j Ttf ^e#j£jfc*:-r s i: v>-5 a& 

Sfefe^o fc*. HiS««lT-i±QP SKt 1 6 QAMt 3 
2 QAM©^f|#5$£ffl^fc^fflV%T!£BJ!bfc*^ 6 
4 QAM-^l 2 8 QAM-^2 5 6 Q AM^tcSfflT'g 2. 

iZ ^ m © P S K A S K F S K £ jS m T- 1 5 CI i: * V> 

5at«ftRWl/fc^ FDM, CDMA^ffitiiie^ 
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[0 2 5 9] 

[^BJ©^] W±©«t-5C*fSWt±, fi^-A^giSi:, 
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